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[57] ABSTRACT 

In a printing machine, a medium appHcator disposed 
downstream of printing units of the machine, in travel 
direction of a sheet which has been printed, the applica- 
tor having three rollers including a first roller for taking 
up me^ixmi from a supply container, a second roller for 
metering a quantity of the medium to be applied, and a 
third roller having the same diameter as that of cylin- 
ders of the printing units for transferring the medium, 
includes a rubber lining disposed on the third roller for 
directly applying the medium onto the printed sheet; 
the three rollers, during application of the medium, 
being in constant meshing engagement with a sheet- 
transferring cylinder; a device for uncoupling the three 
rollers from the sheet-transferring cylinder, and a sepa- 
rate motor for driving the three rollers when the rollers 
are uncoupled. 

6 Qaims, 6 Drawing Figures 
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printed material. The disadvantages referred to herein- 

DEVICE FOR APPLYING MEDIUM AFTER before are ako applicable to this construction and re-- 

TERMINATION OF THE PRINTING OPERATION quire additionally, time-consuming cleaning work to be 

IN A PRINTING MACHINE performed on the rollers. Moreover, the construction of 

5 the printing unit is complicated by having to attach the 

This is a continuation-in-part application of Scr. No. lacquering unit to the rubber of Uic blanket cylinder. 

626,732, filed July 2. 1984, and now abandoned. A further disadvantage of the slate of art as excmpli- 

The invention relates to a device in printing machines fied by the references cited hereinbefore, is that, due to 
for applying a medium, such as lacquer, especially, by the directions of rotation* of the rollers, the format- 
means of three rollers, after the printing process has 10 related wiping by the ductor blade cannot be observed, 
been terminated, the rollers including a first roller for jjjus making impossible a precise wiping or removal of 
taking up medium from a supply container, a second the superfluous lacquer material, 
roller for metering a quantity of the medium to be ap- n accordingly, an object of the invention to pro- 
plied and a third roller having the same diameter as that yjjjg g device for applying a mediimi such as lacquering 
of cylinders of the printing units for transferring the 15 unit in a printing machine, wherein the medium, such as 
medium to a printed sheet lacquer, has to travel over the shortest possible distance 

A lacquering or varnishing device m prwtong ma- f^^^ storage tank or supply container to the printed 

chines has become known theretofore from German niaterial. and wherein drying of the lacquer on the rol- 

Published Non-Prosecuted Application No. (DE-OS) prevented, when the lacquering unit is connect- 

30 46 257. This device includes a lacquer storage tank or 20 disconnectible, as required, 

supply container and a scooping roller dipping into this y^^^^ ^^ic foregoing and other objects in view, there is 

tank. The lacquer taken up by the scoopmg roller is fed provided, in accordance with the invention, in a print- 

in metered fashion to an applicator roller. Two ductor . nxachine, a medmm applicator disposed downstream 

roUers, by means of which a format-related lacquer feed Hnting unitsof the machine in the travel direction of 

occurs, can be set close to the scoopmg roUer. A ductor 25 ^ ^^^^ ^ applicator having 

^ roUer is^so pro- ^^^^ ^^j^ ^ ^^^^^ ^ 

vided. This ductor blade serves to wipe ^^r^ux^ ^ ^ ^^^^ ^^^^^ 

lacquer from the metermg roller and to return it to the ^ ^^^^ ^^^^^ ^ ^pp^^ ^ 

T spSnLivanuge of this heretofore known 30 roUer having the same diameter as t^^^^ 

devic^TtL iTuicqu^ is fed to the varnishing or pnntmg imiU for transferrmg the m^^^ 

lacquering cylinder^a distributor roller and an appli- '"8 f ^"^^ °" "^Z^^'t 

cator roller Because of the relatively long trans^rt 'f»"y flying the medium onto the printed sh^; the 

distance which the lacquer has to cover over nSny ^ rollers, dunng applk:at,on of the medium bemg m 

rollers until it reach^the printed sheet the lacquer 35 constant meshmg engagement with a sheet-tr^isfemng 

begins to set i.e. no quick-drying lacquers can be used. <=yl"»der: uncoupling the three rollers from 

this limitation to slowly drying lacquers, when ^hc sheet-transfernng cyhnde^^^ and separate motor 

thesheet isdelivered thereversesideorbackof thenext «««« for dnvmg the three rollers when the roUers are 

following sheet will smear the lacquer and thus paste uncoupled. ^ , . - ^ 

the sh^ together. Consequently, no full sheet piles 40 In accordance with «iother feature of the mvention. 

can be set up, because the pUe weight which is buUt up ^ third roller is m the form of a cyhnder with a contm- 

at the delivery end and which applies a load to the ^ojjf ^^^v^ 

individual sheets also limits the lacquer Uyer thkkness. Due to the fact that the cylmder surface of the apph- 

In the device described in German Pat No. 23 45 183 cator rolkr is not brokra by a channel, the lacquer can 

for applying a medium there are provided a dipping 45 be applied uniformly. Thus, the burdensonac cleaning 

roUer, a metering roller, an appikator roller, a back- operations can be dispensed with. Because of the hmita- 

pressure cylinder, a form cylinder and another appUca- to this relatively small number of rollers, it is posa- 

tor roller. The two applicator rollers, the dipping roller ble. for example, to apply the lacquer directly to the 

and the metering roller are combined into a common sheet after the last ink impression i.e. to brmg it on-hne. 

structural unit Within this structural unit either the 50 When, for example, printed cardboard, which is to be 

dipping roller with the form cylinder or the first appli- converted afterwards into packaging material, is pro- 

cator roller with the form cylinder or the second appli- vided vwth such a lacquer layer, then this packaging 

cator roUer with the back-pressure cylinder can cooper- material receives increased portection thereby which is 

ate. of advantage during the subsequent transport operation. 

A disadvantage of this last-mentioned construction is 55 Moreover, the gloss provided^by the lacquer enhances 

that the lacquer must first be fed to the printed material ' the effect of the impicssuMi The cardboard or pasi- 

via the form cylinder. The platen mounted on the board treated in this way is also better protected against 

clamping device at the form cylinder forms a channel in - environmental influence. 

which the lacquer accumulates after a given operating Because the rollers, during the s^lication of the 

time. This lacquer-accumulation results in an irregular 60 medium are in constant meshing contact with the cylin- 

lacquer application due to dripping of the lacquer down der, assurance is provided that the subsequent or further 

onto the printed material. treatment of the surfaces of the printed material occurs 

German Pat No. 20 20 584 is based upon a device for at the speed of the printing machine, 

avokiing smearing of the ink due to lacquering. By Disengagement of the lacquering device from the 

means of a lacquering unit the lacquer is applied to a 65 cylinder provides the possibihty of excluding a given 

printing- unit cylinder. This printing-unit cylinder, portion of the im]Sresston from any subsequent treat- 

which has the same diameter as that of the cylinders of ment. The motor provided for driving the rollers of the 

the preceding printing units, transfers the lacquer to the applicator of lacquering prevents drying of the medium 
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on the rollers. Thus, the burdensome cleaning activities FIG. 5 is an end view of one of the rollers of the 

can be dispensed with for the next operating cycle. laquering unit which is formed with a longitudinal 

In accordance with a further feature of the invention, channel wherein an insert member is received; and 

the rubber lining on the third roller is a rubber cloth FIG. 6 is a diagrammatic longitudinal view of the 

applied in an abuttting manner, the third roller having 5 metering roller of the lacquering unit and showing duc- 

the same diameter as that of the sheet-transferring cylin- tor blades disposed thereon. 

den and the third roller being connected by a single- Referring now to the drawing and first, particularly, 

revolution clutch to the sheet-transferring cylinder. to FIG. 1 thereof, there is shown a printing machine 

It is thereby possible to use any type of cylinders, with a final last printing unit 1 equipped with a conven- 

because, in this form of application of the rubber cloth 10 tional inking unit 2 and a conventional dampening unit 

or blanket also, no channel is formed in which the lac- 3. This last printing unit 1 is followed by a lacquering 

quer might otherwise accumulate. The third roller has unit 4. The printed sheets are fed by the last printing 

the same diameter as a printing-unit cylinder. unit 1 to the lacquering unit 4. Subsequent to a final 

In accordance with an added feature of the invention, treatment of the sheets by the lacquering unit 4, the 

there is provided a ductor blade disposed on at least one IS sheets are seized by a defivery chain 5 and thus trans- 

of the end faces of the third roller serving to transfer the ported to a delivery pile 6. 

medium to the printed sheet, the ductor blade being The lacquering unit 4 which is arranged downstream 

disposed so that when superfluous medium is removed of or behind the last printing unit 1 in travel direction of 

by the ductor blade, the thus removed superfluous the sheets is formed of a dipping roller 8 revolving 

medum can flow back into the supply container. Thus, 20 within a supply container or tank 7, a metering roller 9 

an economical use of the medium, in the further treat- and an applicator roller 10 provided with a rubber lin- 

ment is afforded thereby, and contamination of the ing or covering (not shown). At an end face of this 

printing machine is prevented. applicator roller 10, there is additionally a ductor blade 

In accordance with an additional feature of the iirven- 11. The specific character of the applicator roller 10, 

tion, the third roller is in the form of a cylinder having 25 which has the same diameter as that of a sheet transfer- 

a channel formed therein; and including an insert mem- ring cylinder 12, is maintained both when it is covered 

ber received in channel so as to complete a continuous with a separate rubber cloth or blanket and the channel 

cylinder. By inserting a filling piece or insert meniber formed therein covered by an insert member or a filling 

into this channel, which can be covered by a rubber or loading piece, or, ahematively, when a rubber cloth 

cloth or blanket, the benefits of a full or solid cylinder 30 of blanket is applied so that the leading and trailing 

can also be attained. edges thereof abiit<k>nsequently, it is also possible to 

^^^n such cylinders are used, in accordance wtA a limit the applicaton of the lacquer to specific area& The 

concomitant feature of the invention, a ductor blade is applicator roller 10 is in direct contact with the cylinder 

disposed on the second roller. Thus, precise metering of 12 which is provided with an elevator mechanism 

the medium or lacquer occurs in conformity with the 55 adapted to the sheet format and on which the printed 

sheet format. A particularly advantageous metering sheet which is to be further processed is located. This 

process is also ensured due to the directions of rotation cylinder 12 is equipped with non-illustrated grippers 

of the rollers, because, in this arrangement, the applca- disposed in recesses Le. the gripper back b at a deeper 

tion of the lacquer is always effected from above. level than the surface of the sheet which is to be further 

Other features which are considered as ciiaracteristic 40 processed. After the further processing has been com- 

for the invention are set forth in the appended claims. pleted, the cylinder 12 transfers the sheet to the con- 

Although the invention is illustrated and described veyor or delivery chain 5 of the delivery unit which 

herein as embodied in a device for applying medium conveys the sheet to the deliver pile IS. 

after termination of the printing operation in a printing The storage tank or supply container 7 contains a 

machine, it is nevertheless not intended to be limited to 45 medium or agent 13 to be used for the further treatment 

the details shown, since various modifications and struc- or processing of the printed sheets. This medium may be 

tural changes may be made therien without departing either a lacquer or a rubber cement or any other agent 

from the spirit of the invention and within the scope and suited for this purpose. During the rotating movement 

range of equivalents of the claims. of the dipping roller 8, the medium 13 is taken up 

The construction and method of operation of the 50 thereby and subsequentiy transferred to the metering 

invention, however, together with additional objects roller 9. The applicator roller 10 which is in direct 

and advantages thereof will t>e best understood from the contact with the metering roller 9 transfers the medium 

following description of specific embodiments when 13 to the surface of the printed sheet which is to be 

read in connection with the accompanying drawings, in treated. 

which: 55 Because it is hardly possible to prevent the medium 

FIG. 1 is a diagrammatic elevational view of a print- 13 from running down over the ends of the applicator 

ing machine with lacquering unit and a ductor blade roller 10, ductor blades 11 are disposed thereat. The 

assembly arranged at an applicator roller and disposed medium 13 running down the ends of the applicator 

in front of the delivery unit; and roller 10 is wiped o£f by the ductor blade 11 and flows 

FIG. 2 is a fragmentary view of FIG. 1 showing the 60 back to the storage tank or supply container 7 for reuse, 

printing machine with lacquering unit and with a ductor In this way, contamination of the printing machine is 

blade arranged at a metering roller. prevented and, at the same time, economical use of the 

FIG. 3 is a diagrammatic side elevational view of the medium 13 is enhanced, 

gearing and uncoupling mechanism for the rollers of the The applicator roDer 10 is controllable via an impres- 

lacquering unit; 65 sion throw-off which is applied in such a manner that 

FIG. 4 is a diagrammatic axial view of a sheet trans- only the applicator roller 10 can be eo^^geable with and 

ferring cylinder of the lacquering unit equipped with a retracted from the cylinder 12. Hence, the dipping rol> 

format-related underlay; ler 8, the metering roller 9 and the applicator roller 10 
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are always in mutual contact. During the application of the metering roller 9 via gears 23 and the single-re vol u- 

the medium 13, the rollers 8, 9 and 10 of the lacquering tion coupling or clutch 24. 

unit 4 are driven via the drive mechanism of the printing The format-related underlay is shown in FIG. 4. 

machine. The further treatment or processing of the Before a rubber blanket 26 is lightened on and around 

sheets thus occurs, at the operating and printing speed. 5 the cylinder 12. a previously calibrated sheet 27 accu- 

respectively. of the machine. ^^'«'y ^"J S'lllfi^"^ is laid under Assur- 

When this further or subsequent treatment of the >^ '^^^y ^^^^ application of lacquer 

, ^ jr^, ^™ Will occur only m this region. 

sheets IS, for example, not required for a pecific portion ^ J.^^^^ ^ J^^^^ ^ 

of the total impression or when the pnntmg machme is is shown received in a channel 29 formed in the 

stopped for a tune, then the lacquering appUance 4 is ^y,;^^^^ which is accommo- 

disengaged from the cylmder 12. In order to prevent the ^ated to the diameter of the cylinder 16 is fastened in 

medium 13 from drying on the rollers 8, 9 and 10 during ^^e cylinder channel 29 to the cyKndcr 16 by a spindle 

this period of time, a motor 14 which is coupled to the 30 and a screw 31. 

metering roller 9 takes up the driving function and, 15 As shown in FIG. 6. a lacquer layer 32 applied by the 

thus, indirectly also the driving of the dripping roller 8 dipping roller 8 to the metering roller 9 is suitably doc- 

and of the applicator roller 10 which are in direct tored by the displaceably arranged doctor blade 15 in a 

contact with the metering roller 9. In this regard the manner related to the format of the sheet which is to be 

rollers 8, 9 and 10 need not rotate at fully machine printed, 

speed. Only a few rotations per minute are thus required 20 There is claimed: 

in order to prevent the drying of the medium 13. 1. In a printing machine, a medium applicator dis- 

A single-revoluiwn coupling or clutch 24 (FIG. 3), . POsed downstream of printing units of the machine in 

for example, effects the disengagement or decoupling of the travd direction of a sheet which has been printed, 

the lacquering unit 4 from the cyliner 12 whei the spe- the appUcator having three rollers including a first rol- 

cific embodiment is one wherein the rubber cloth or 25 ler for taking up medium from a supply container, a 

blanket has been appUed in an abutting manner on the second roller for m^nng a quanttiy of the medium to 

aDDlicator roller applied, and a third roller havmg the same diameter 

Another embodiment of the lacquering unit 4 is illus- |f 'hat of cylinders of the printing units for transferring 

y- -p-^^T^tJu j • n o 1 • *u the medium, comprising a rubber Immg disposed on the 

trated m FIG. 2. Tlic dippmg roller 8 revolves m Ae 3^ ^jj^ directly applying the mediWonto the 

storage tank or supply container 7 filed up with the ^^^^ ^^j,^^ application of 

*medium 13. takes up the medium and transfersjt to the medium, feeing in constant meshing engagement 

metering roller 9. A ductor blade 15 is disposed on this ^ sheet-transferring cylinder; means for unoou- 

metcring roller 9 for effecting metered transfer of the p^^g the three rollers from the sheet-transferring cylin- 

medium 13. This metering feature operating in corre- 35 ^^t, and separate motor means for driving the three 

spondence with a particular format permits the use also rollers when said rollers are uncoupled, 

of a cylinder 16 interrupted or broken by a channel as an 2. Medium applicator according to claim 1, wherein 

applicator roller. This cylinder 16 is also in direct the third roller is in the form of a cylinder with a contin- 

contact with the sheet-carrying cylinder 12. For effect- uous surface. 

ing disengagement, a single-revolution clutch or cou- 40 3. Medium applicator according to claim 2 wherein 

pling 24 (FIG. 3) is used in order that, when the lac- the rubber lining is a rubber cloth applied in abutting 

quering unit is restarted, the cylinder 16 does not touch manner on the third roller, the third roller having the 

down on the sheet at the very place where the channel same diameter as that of the sheet-transferring cylinder, 

is located. The drive of the lacquering unit 4 is effected and the third roller being connected by a smgle-revolu- 

in the same manner as for that of the lacquering unit 4 « tion clutch to said sheet-transferring cylinder, 

illustrated in FIG 1 ^* Medium applicator acoordmg to claim 1, mclndmg 

The embodiments of this lacquering unit 4 permit the a ductor Wade disposed on at least one of the end faces 

use thereof at all times as anbther printing unirBecause ""^'^fj^ '"^^JT^^ u, 'aH' ^^J^^^ "^^^^ 

the applicator roller 10 or the cyliner 16 are rollers P™^^ *^o"if Z^l 

J -^1. i-i. f • 1-1 1 * .V 50 when superfluous medium is removed by the ductor 

covered with a rubber Iming or blanket, the possibility ^^^^^ ^^^^^ superfluous medium can fiow 

is afforded of havmg an additional impression cyUndcr ^^^^ .^^^^ . container. 

and inking unit available, without great expense. 5 ^^^^^^ appUcator according to claim 1. wherem 

The uncouplabihty of the three rollers is represented roller is in the form of a cylinder having a 

in FIG. 3. The motor 14 is mounted in the side waU 17 55 channel formed therein; and including an insert member 

located at the drive side of the printing machine, and received in said channel so as to complete a continuous 

drives a shaft 19 of the metering roller 9 via a belt 18 cylinder. 

and a free-wheeling coupling 20. A shaft 21 of the dip- 6. Medium applicator according to claim 1 including 

ping roller 8 is connected to the shaft 19 via gears 22. a ductor blade disposed on the second roller for ensur- 

Likewise, a shaft 25 of the applicator roller 10 and of the 60 ing exact format-related metering of the medium, 

cylinder 16, respectively, is coupled with the shaft 19 of • ♦ • • • 
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[57] ABSTRACT 

For smoothing an ink film on an ink application roller, 
so that ihe ink flliD on the application roller which is 
also applied to the plate cylinder will be free from val- 
leyst ridges, striations and the like, a plate-like stamp 
element (11) is engaged against the circumference of an 
ink application roller (9), preferably the last one in the 
direction of rotation of the plate cylinder (10). Prefera- 
bly, the plate-like stamp element oscillates or recipro- 
cates axially, and is engaged on the surface of the ink 
application roller (19) by an adjustable spring force (17, 
IS). 
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ABSTRACT 



For smoothing an ink film on an ink application roller, 
so that the ink film on the application roller which is 
also applied to the plate cylinder will be free from val- 
leys, ridges, striations and the like, a plate-like stamp 
element (11) is engaged against the circumference of an 
ink application roller (9), preferably the last one in the 
direction of rotation of the plate cylinder (10). Prefera- 
bly, the plate-like stamp element oscillates or recipro- 
cates axially, and is engaged on the surface of the Ink 
application roller (19) by an adjustable spring force (17, 
18). 
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feature of the invention, the plate or stamp element may 

PRINTING MACHINE INK SMOOTHER be reciprocated axiaily, similarly to recirpocation of an 

axially oscilladng milling roller. 

Reference to related patent disclosure: German Pa- a vuivrr-c 

tent Disclosure Document No. DE-OS 20 52 S06, Kan- 5 drawings 

lelberg. FIG, 1 is a schematic side view of a printing system 

The present invention relates to printing machines, including a plate cylinder, and an inker associated there- 

and more particularly to rotary planographic printing with; 

machines having an inker which includes an ink trough* ' FIG, 2 is a fragmentary vertical part-sectional view 

ductor or lifter and transfer and milling rollers, and at 10 showing the attachment and bearing arrangement for 

least one ink application roller; and, especially, to an the smoothing plate or stamp; and 

apparatus to homogenize, or render uniform the ink film FIG. 3 is a cross-sectional view along line III — III of 

on the ink application roller. FIG. 2. 

BACKGROUND DETAILED DESCRIPTION 

German Patent Disclosure Document No. DE-OS 20 The inker of FIG. 1, shown highly schematically, has 

52 806 describes a printing machine inker in which a an ink trough I in which an inker roller 2 is rotatably 

plurality of milling rollers, cooperating with an ink retained. Ink is stripped off the roller 2 by a doctor 

application roller, has doctor blades associated there- blade 3. A ductor or lifter roller 4 oscillates back and 

with. Ink which is stripped from the respective milling 20 forth in engagement, selectively, with the trough roller 

rollers is returned to an ink retention vessel. In opera* 2 and a roller 5 forming part of an ink train. Roller 5 is, 

tion, ink is applied to the respective rollers of the ink preferably, a milling roller, and has other rollers in 

train such that more ink is supplied than necessary to engagement therewith. Ink is transferred via a group of 

ink the plate for printing. Initially, the ink application set of transfer rollers 6 and a milling roller 7 to one or 

roller receives an ink layer which is substantially 25 more ink application rollers 8, in engagement with the 

thicker than necessary. This ink layer is then split by the circumference of a plate on a plate cylinder 10. The 

subsequent milling rollers and the ink which is removed specific arrangement of the rollers in the ink train of the 

from the application roller is stripped off the milling inker or of the inker itself is of no significance with 

rollers and returned to the ink supply. respect to the present invention; or for example of the 

It has been found that the actually required ink for the 30 ink supply system, 

application roller and/or the plate cannot be accurately Besides ink application rolles 8, one of the transfer 

determined by such a system. Applying a doctor blades rollers 7 is in engagement with a funher ink application 

to the roUers and/or controlling the operating time and roller 9. Ink application roller 9 is the last one— in the 

strokes of a ductor roller from an ink trough cannot direction of rotation, see anow a, of the plate cylinder 

accurately control the uniformity, or smoothness of the 35 10— of the ink application rollers in the ink train. In 

ink supply. Rather, it is necessary to provide multiple accordance with a feature of the invention, the applica- 

splitting of the ink film between the application roller cion roller 9 has a stamp or ink smoothing element 11 

and the respective milling rollers in engagement there- positioned tangentially on the surface of the application 

with. However, any uneven ink distribution or ink strips roller 9. The element 11 has a generally T-shaped cross 

or spots fortning peaks and valleys of the ink firlm can- 40 section, and is formed with a surface 12 in engagement 

not be completely removed since the ink on the applica- with the surface of the roller 9— sec FIG. 1 The 

tion roUer is split at each milling roller into two partial smoothing element 11 is pressed against the surface of 

films of equal thickness so that, in general principle, any roller 9 by a force schematically indicated by arrow b in 

uneven ink distribution will remain, although to a some- FIO. 1. The cylinder 10 and roller 2-9, of course, have 

what decreased absolute extent, while the percentage of « circular-cylindrical surfaces. 

change in thickness between the remaining fdm will The element 11 is held at the two axial ends in the side 

continue to be present, walls 13— see FIG. 2. FIG. 2 only shows one side end 

-TTTT? rvnre.vr¥-T/-ixT coimection, the other side of which can be minor-syra- 

THE INVENTION metrical with respect thereto. The side wall 13 has a 

It is an object to provide as inker for a planographic 50 support carrier 14 secured thereto, for example by 

rotary printing machine in which ink being applied, to welding. A holder element 16, which is movable, is 

the plate cylinder can be accurately determined, and in positioned radially with respect to the application roller 

which any peaks or valleys or non-uniform ink distribu- 9 between the two side elements 15 of the holder 14. A 

cion zones are eliminated, so chat the resultiQg ink fdm compression spring 17 is engaged on the holder 16, the 

on the appiicadon roller will be uniform throughout its 55 other end of which is xetained in a counter bearing 18 

surface. which is formed as a threaded set bolt, screwed in the 

Brietly, the ink film on the application roller js ren- carrier 14. By turning the counter bearing 18, the com- 
dered smooth by applying thereagainst a plate-like pression of the spring against the holder 16 can be ad- 
stamp or pressure element which has an essentially flat justed. Spring 17 provides the force b (FIG. I). The 
surface, positioned essentially tangentially with respect 60 bolder 16 is formed with two side portions 19, each of 
to the roller. This plate or stamp element is engaged which supports a roller 20. The rollers 20. thus, are 
with the surface of the ink application roUer and extends pressed by the action of the spring 17 to the smoothing 
over essentially the entire axial length of the ink applica* element 11 and press the smoothing element 11 against 
tion roller. the surface of the appiicadon roller 9.. The holder 16 

Some pnniing machines use more than one ink appli- 65 funher supports two rollers 21, shown only in fragmen- 

cation roller and, for such installations, each one of the , tary representation in FIG, 3, which engage from both 

ink application rollers may have the smoothing stamp or sides against the T-shaped element 11 at the center leg 

plate clement applied thereon. In accordance with a of the T, and thus prevent lateral shift of the T portion 
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of the element 11. A further roller 22 is secured to the 
bottom side of the smoothing element 11 to provide for 
axial— with respect to roller 9— oscillation of the 
smoothing plate element 11. Roller 22 is guided in a 
curved groove 23 of a flange 24, rotating with and 5 
secured to the application roller 9 or the rotating shaft 
thereof. Holder 14 additionally has a bottom part 25 
which prevents the element 11 from falling out of the 
holder 15; a front plate 26 insures that the holder 16 
cannot move except in a direction perpendicular to the iO 
axis of the application roller 9. 

OPERATION 

During operation of the printing machine the ink 
film on the application roller 9 may become uneven, for IS 
example showing streaks, valleys, grooves, peaks or 
ridges; the thus non-uniform ink film on the application 
roller 9 will be smoothed by the plate portion of the 
stamp or compression element 11, under pressure of the 
force b exerted by the spring 17. This pressure can be 20 
adjusted. The element 11 will reciprocate axiaily, by 
guidance of the cam follower roller 22 in the cam groove 
23, and thus any uneveness of the ink film on the appli- 
cation roller 9 wil be smooth and will be rendered uni- 
form. The pressure of the stamp element 11 against the 25 
roller 9 should be so adjusted that the element 11 will 
not squeeze off ink from the application roller 9. The 
plate cylinder 10, thus, will have ink of uniform thick- 
ness applied thereto. 

In the example selected, the application roller 9 ap- 30 
plied most of the ink to the plate cyliner 10. It is, thus, 
usually sufficient to equip only the last one of the appli- 
cation rollers with the smoothing apparatus farmed by 
the element 11. Basically, however, a smoothing ele- 
ment like the element 11 can be applied also to other ink 35 
application rollers for example any one or more of the 
rollers 8 as well. 

Upon roution of roller 9, the cam • cam follower 
arrangement formed by the cam groove 23 and the 
roller 22 cause axial reciprocation of the element 11. It 40 
is not absolutely necessary to provide for axial recipro- 
cation or oscillations; in many cases, the pressure of the 
stamp element 11 against the application roller 9 pro- 
vides for sufficient smoothing of the ink layer on the 
roller 9. 45 

The stamp element 11 does not accept ink from the 
application roller 9, and thus the reciprocating time of 
the lifter roller 4 (FIG. 1) or, in film inkers, of the doc- 
tor blade 3, can be used to provide for simple and pre- 
cise adjustment of the ink to be supplied to the plate 50 
cylinder. 

Various changes and modifications may be made 
within the scope of the inventive concept 
I claim: 

1. In combination with a planographic pringing ma- 53 
chine, an inker to supply ink to a plate cylinder adapted 
to suppon a planographic printing plate having 

an ink supply roller means (1-5) and a plurality of ink 
distribution rollers (6, 7) forming an ink distribu- 
tion train; 60 

at least one ink application roller (8, 9) having a circu- 
lar cylindrical surface in surface engagement with 
the plate on the plate cylinder, receiving ink from 
the ink train, and, in operation, accumulating an ink 
film on the roller. 65 

and comprising, m accordance with the invention, 

means for smoothing the ink film on the at least one 
ink application roller (8, 9), including 



a plaie-like stamp element (11) having an essentially 
flat surface (12) extending over essentially the en- 
tire axial length of the at least one ink application 
roller; and 

means for positioning the plate-like stamp element 
(11) to engage the flat surface (12) thereof essen- 
tially tangentially with the surface of the at least 
one ink application roller (8, 9) for smoothing the 
ink film on the at least one ink application roller 
without squeezing off or splitting ink therefrom. 

2. The inker of claim 1, wherein said at least one ink 
application roller comprises a plurality of ink applica- 
tion roDers (8, 9); 

and wherein the plate-like stamp element (11) is in 
engagement with the last one (9) of said application 
rollers, with respect to the direction of rotation of 
the plate cylinder. 

3. The inker of claim 1, including bias force means (b; 
17) applying a force against the plate-like stamp element 
(11) to press the plate-like stamp element against the 
surface of the at least one application roller (8, 9). 

4. The inker of claim 3, wherein the bias force means 
comprises a spring. 

5. The inker of claim 3, wherein said at least one ink 
application roller comprises a plurality of ink applica- 
tion rollers (8, 9); 

and wherein the plate-like stamp element (11) is in 
engagement with the last one (9) of said application 
rollers, with respect to the direction of rotation of 
the plate cylinder. 

6. The inker of claim 1, further including means (22, 
23) axially reciprocating the plate-like stamp element 
(11) on the surface of the at least one ink application 
roller. 

7. The inker of claim 6, wherem said at least one ink 
application roller comprises a plurality of ink applica- 
tion rollers (8, 9); 

and wherein the plate-like stamp element (11) is in 
engagement with the last one (9) of said application 
rollers, with respect to the direction of rotation of 
the plate cylinder. 

8. The inker of claim 1, further including side wails 
(13) forming a frame for the printing machLe; 

holder means (14) retaining the place-like stamp ele- 
ment (11) movably radially with respect to the at 
least one ink application roller (8, 9), secured to the 
side walls, said holder means forming said position- 
ing means; 

and spring means (17) positioned between the plate- 
like stamp element and the holder means and, ad- 
justably, pressing the plate-like stamp element (11) 
against the at least one ink application roller. 

9. Tlie inker of claim 8, further including a counter 
bearing (18) adjustably supporting the spring means (17) 
on the holder means (14). 

10. The inker of claim 8, further including a guide 
holder (16) positioned, respectively, at each axial end of 
the stamp element (11) and movably supporting the 
stamp element on the holder means (14). 

11. The inker of claim 1, further including a cam track 
(23) rotating together with the at least one ink applica- 
tion roller and coupled thereto; 

and a cam follower (22), connected to the plaie-Iike 
stamp element (11) and engaged in said cam track, 
said cam track being shaped to cause axial recipro- 
cating osciallatory movement of the plate-like 
stamp element with respect to the surface of the at 
least one ink application roller upon rotation of said 
at least one ink application roller. 
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[57] ABSTRACT 

A coater for an offset printing press in which the last 
printing station, i.e., the blanket cylinder roller with its 
associated sheet-handling grippers, is converted to coat- 
ing service, such that a pick-up roller, after an ascend- 
ing arcuate path not exceeding 80", transfers a liquid 
coating to an applicator roller rotaung in an opposing 
direction to the blanket cylinder surface which coats 
the individual imprinted sheets and the liquid coating 
itself serves as a lubricant permitting said opposing 
directions of rotation and grippers of said blanket cylin- 
der roller maintain proper handling control of the sheets 
during the coating thereof. Linaiting the arcuate path of 
80" obviates reverse flow of the liquid coating on the 
pick-up roller. 

4 Claims, 3 Drawing Sheets 
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COATER FOR A SHEET FED PRINTING PRESS 

This is a continuation-in-part of application Ser. No. 
902 J82, filed Dec. 4, 1986, now abandoned, which is a 5 
continuation of application Ser. No. 748,974, filed June 
26, 1985, now abandoned. 

The present invention relates to improvements in 
coating individual sheets during the printing thereof in 
an offset printing press, and more particularly to a coat- 10 
ing device for an offset printing press that effectively 
applies a aqueous, ultra-violet or other liquid coating to 
each imprinted sheet, in turn, without adversely affect- 
, ing the printing operation of the printing press. 

Applying liquid coating to printed material is, of 15 
course, already well known, and achieved using coating 
devices of well-known construction and modes of oper- 
ation, as exemplified by the coating devices of U.S. Pat. 
Nos. 3,257,226, 3,029,780, and 3,951,102. These known 
coaters however are not noteworthy in their effective- 20 
ness and, most important, are not compatible with the 
operation of a standard offset printing press, to which 
the within invention is applied, as distinguished from a 
so-called web press. That is, the known coaters are 
restricted to use with said web press in which a continu- 25 
ous web is fed through the press and a significant degree 
of tension can therefore be exerted on the web as it is 
being printed. This ability to apply tension to a continu- 
ous web grcatiy facilitates the application of a coating 
thereto, whereas applying the same degree of tension to 30 
individually fed sheets of an offset printing press, an 
operating parameter which usually is*required during 
the coating of the individul sheets, may inadvertently 
cause disengagement of the individual sheet from the 
grippers and thus seriously adversely affect the printing 35 
operation of the standard offset printing press. 

Broadly, it is an object of the present invention to 
provide a coater' for an offset printing press handling 
individually fed sheets overcoming the foregoing and 
other shortcomings of the prior art. More particularly, 40 
it is an object to utilize to advantage the sheet-handling 
apparatus of the printing press and to combine there- 
with a surface coating means, so that coating is effec- 
tively applied to the imprinted sheets while they arc 
under the handling control of the printing press. 43 
% A coater demonstrating objects and advantages of the 
present invention is applied to a printing press of the 
type in which individual sheets are imprinted during 
passage through a nip between a cooperating blanket 
cylinder roller and an impression cyUnder, said nip 50 
defining each of plural printing stations operativeiy 
arranged in series relation with each other. More partic- 
ularly, the coater includes an operational mode that 
contemplates using the last encountered blanket cylin- 
der roller for coating service, rather than printing, and 55 
operativeiy arranging same for counterclockwise direc- 
tion rotation. Located adjacent the blanket cylinder 
roller is a storage container for a supply of a liquid 
coating to be applied to the individually printed sheets 
having a pick-up roller disposed with a lower portion in 60 
the liquid coating supply and operativeiy arranged for 
counterclockwise rotation for moving the liquid coat- 
ing adhered to the surface thereof through an ascending 
arcuate path of less than 180 degrees, this restricted path 
being effective to obviate reverse direction flow of said 65 
liquid coating along said pick-up roller surface. Com- 
pleting the rotating components is an applicator roller 
operativeiy arranged in contact with the pick-up roller 
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along said arcuate path and also in contact with the 
blanket cylinder roller, said applicator roller being op- 
erativeiy arranged for clockwise rotation for maximiz- 
ing the amount of liquid coating transferred thereto 
from the counterclockwise rotating pick-up roller at the 
respective surfaces of each which are either in light 
surface contact with each other or slightly spaced apart. 
In this way the imprinted sheets are individually coated 
during passage between the opposite direction rotating 
applicator and blanket cylinder rollers, said liquid coat- 
ing serving as a lubricant permitting said opposing di- 
rection movements in said applicator and blanket cylin- 
der rollers. 

The above brief description, as well as funher ob- 
jects, features and advantages of the present mvention, 
will be more fully appreciated by reference to the fol- 
lowing detailed description of presently preferred, but 
nonetheless illustrative embodiments in accordance 
with the present invention, when taken in conjunction 
with the accompanying drawings, wherein: 

FIG. 1 is a perspective view of a coating device 
which, in accordance with present invention, is used in 
cooperating conjunction with a blanket cylinder roller 
of a standard offset printing press; 

FIG. 2 is also a perspective view and illustrates how 
the coating device of FIG. 1 is moved into its operative 
position with the blanket cylinder roller of said printing 
press; 

FIG. 3 is a partial perspective view illustrating the 
operative position of said coating device at a princmg 
station t)f said printing press; 

Ficf. 4 is a simplified side elevationai view in iongitw- 
dinal cross section illustrating structural deuils of the 
printing press and coating-applying cooperating rollers 
of the within invention; 

FIG. 5 is a partial view as seen along lines 5 — 5 of 
FIG. 4 illustrating, on an enlarged scale, structural de- 
tails of an elastomeric blanket of the blanket cylinder 
roller; 

FIG. 6 is a view in cross section, taken along lines 
6 — 6 of FIG. 5, showing further structural details of the 
surface of said blanket cylinder roller; and 

FIG. 7 is a view similar to FIG. 4, but illustrating the 
application of two coatings to the sheet fed material at 
two printing stations. 

Illustrated in FIG. 2 and partially in FIG. 3, will be 
understood to be a standard sheet fed offset printing 
press, generally designated 10. As is well understood, 
said standard offset printing press 10 includes plural 
printing stations, individually and collectively desig- 
nated 12, at which a separate color is transferred to 
individual sheets providing a multi-color result. More 
particularly, and as will be explained in greater detail 
subsequently, on multi-color presses of which the print- 
ing press 10 will be understood to be an example, the 
transferring of a sheet from one printing station 12 to 
the next printing station located in line therewith, while 
keeping said sheet in exact register, is accomplished by 
means of transfer cylinders whose grippers are timed to 
take hold of the sheet before they are released by the 
previous cylinder gripper. For purposes of the within 
invention, it is important to note that the aforesaid oper- 
ation of a standard offset printing press differs signifi- 
cantly from a so-called web press, in which a continu- 
ous web is fed through the press and a significant degree 
of tension can therefore Ije exerted on the web as it is 
being printed. This ability to apply tension to a contmu- 
ous web greatly facilitates the application of a coating 
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thereto, whereas applying the same degree of tension to 
individually fed sheets of an offset printing- press, an 
operating parameter which usually is required during 
the coating on the individual sheets, may inadvertently 
cause disengagement of the individual sheet from the 5 
grippers and thus seriously adversely affect the printing 
operation of the standard offset printing press. 

An important contribution of the present invention 
therefore is the achievement of applying a coating to 
individually fed sheets of a standard offset printing 10 
press, such as press 10, without adversely affecting the 
printing operation of said press 

The manner in which, in accordance with the present 
invention, individual fed sheets of an oHset printing 
press are effectively coated, can best be appreciated by 15 
the simplified cross sectional view of FIO. 4, to which 
figure reference should now be made. In accordance 
with the present invention, the last encountered print- 
ing station 12, designated 12a in FIG. 4, is incorporated 
as part of the within inventive coating operation. Print- 20 
ing station 12a as is well understood, is defined by an 
impression cylinder 14 having standard cnstructed and 
operating grippers 16 which effectively grip, in turn, 
the leading edge of each imprinted sheet 18. Rotation of 
the impression cylinder 14 carries the gripped sheet 18 15 
to the nip 20 of said impression cylinder 14 and a coop- 
erating blanket cylinder 22. When used for printing, the 
blanket cylinder 22 prior to the nip 20 receives an ink 
image from a printing plate (not shown) and effectively 
transfers this ink image to the sheet 18. In accordance 30 
with the present^jjivention, however, the blanket cylin- 
der 22 is not used for printing service, but is used for 
effectively applying a liquid coating to the individually 
fed sheets 18, said coating typically being an appropri- 
ate chemical for blocking adverse effects of ultra-violet 35 
rays or other aqueous coating, or may even be an 
acrylic water based coating to provide a gloss or other- 
wise enhance the appearance of the imprinted sheet. 
The coating may also accelerate the drying of the print- 
ing ink applied to the sheet. -to 

Before describing how the liquid coating is applied, it 
is helpful to complete the description of the operation of 
the components of the printing press at station 12a This 
operation is completed by a transfer cylinder 24 having 
grippers 26 which in a well understood manner engage 45 
the sheet 18 as it exits from the nip 20 and effectively 
transfers each sheet 18 to sheet-gripping devices 28 of a 
conveyor which deUvers each sheet to a point of dis- 
charge. 

Thus far what has been described, except for the use 50 
at station 12a of the blanket cylinder 22 for coating 
rather than printing servk:e, is well understood and does 
not form an essential part of the within invention. The 
contribution of the within invention, which will now be 
described, consists of the coating device, shown in iso- 55 
lated perspective in FIG. 1 and generally designated 30 
therein, which cooperates with and has an operative 
position in relation to the blanket cylinder 22, as shown 
in FIGS. 2. 3, and as now will be described in detail. 

Still referring to FIG. 4, the coating device 30 in- 60 
eludes a housing 32 which bounds a compartment 34 for 
the storage of a supply of the liquid coating 36 to be 
apphed to the individual fed sheets 18. Appropriately 
joumaled for rotation in the lower portion of the supply 
36 b a pickup roller 38, which, because the blanket 65 
cylinder roller 22 is joumaled for potation m a clock- 
wise direction, is itself joumaled for rotation in a coun- 
terclockwise direction, the reasons for which different 
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directions of rotation will soon be apparent During 
counterclockwise rotation of the pickup roller 38, how- 
ever, a liquid coating which adheres to its surface is 
raised through an ascending path 38a and is transferred 
therefrom before the path 38a is as long as 180 degrees. 
As a result, a liquid which is picked up on the surface of 
the pickup roller 38 does not travel through an arcuate 
path of such length that there is reverse flow (i.e., flow 
in a direction which is opposite the rotational direction 
of roller 38) in the picked-up liquid coating. Rather, at 
a point of ascending movement which does not exceed 
to only 80 degrees as noted by the angle 386, surface 
contact is established with said pickup roller 38 by an 
applicator roller 40 appropriately joumaled for rotation 
in a clockwise direction. Thus, at the surface contact 
established with the pickup roller 38, the clockwise 
rotation of applicator roller 40 is in a direction which 
most effectively transfers a maximimi amount of liquid 
coating from said pickup roller 38 to its surface. On the 
side of the applicator roller 40 opposite from the pickup 
roller 38, the surface of the applicator roller is located in 
a range from being in light contact with the surface of 
th^blanket cylinder 22 to a slight gap 22b spaced there- 
from. This light contact or slightly spaced apart rela- 
tionship of the surfaces of the rollers 40 and 22 is neces- 
sitated by the opposing directions of rotation of these 
rollers. Nevertheless, it has been found in practice that 
the liquid coating, which may consist of the chemical 
sold under the trademark SUN CURE by General 
Printing Ink, division of Sun Cljjsmical of New Jersey, 
effectively serves as a lubricant which permits the op- 
posing directions of rotation while at the same time 
there is an effective transfer of the liquid coating from 
the surface of the applicator roller 40 the surface of the 
blanket cylinder 22 even, under some operating condi- 
tions, across the slight gap 22b. Naturally, there is no 
transfer in the gap area 22a of the blanket cylinder 22 
which gap area must be provided in order to register 
with the gap area that has to be incorporated in the 
construction of the impresaon cylinder 14 because of 
the grippers 16. 

Completing the construction of the coating device 30 
is a metering roller 42 which in an appropriate manner 
is mounted for movement in a clearance position shown 
in phantom perspective in FIG. 4 into an operative 
condition shown in full line in FIG. 4, in which latter 
position it makes contact with the pickup roller 38. The 
metering roller 42 is only in contact with the pickup 
roller 38 when the apparatus is running in a standard 
mode, but said metering roller 42 is disengaged from the 
pickup roller 38 when the latter is running in a reverse 
mode (i.e., counterclockwise), thus giving the operator 
the option of running in either the standard or reverse 
mode. 

Referring now to FIGS. 2 and 3, it is noted for com- 
pleteness' sake that at the last encountered printing 
station, which, according to the present invention, is to 
be used for coating rather than printing service, there is 
exposure of and therefor ready access to the blanket 
cylinder 22 of this station. The coating device 30 will be 
understood to be on appropriate support apparatus, not 
shown, so that is can be effectively moved from a clear- 
ance position to the side of the printing press 10 as 
shown in FIG. 2, into an operative in line position in the 
direction 42, said operative position being more panicu- 
iarly illustrated in FIG. 3. In the operative position of 
FIG. 3 it will Chen be understood that preferably using 
pneumatic cylinders which engage the device 30 in its 
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operative position, that said device is effectively moved 
in the direction 44 towards the blanket cylinder 22 so 
that light contact or the slight gap 22b is established 
with said blanket cylinder 22 and the previously re- 
ferred to applicator roller 40 of the device 30. 5 

As is perhaps best illustrated in HG. h the coating 
device 30 includes, in addition to the components 
thereof previously described, a hinged top cover 46, 
which when opened provides access for making any 
repairs or replacements to the pickup roller 38, applica- lO 
tor roller 40 or metering roller 42, as well as to the 
motor which is operatively associated with the meter- 
ing roller 42 for moving it from its clearance position 
into contact with the pickup roller 38 and also for the 
motor which is operatively engaged to drive the pickup 15 
roller 38 through rotation. Access through the opening 
of the cover 46 to the compartment 34 is also necessary 
for replenishing the liquid coating supply 36. 

Special note is made in FIGS. 5 and 6 of a possible 
elastomeric blanket which is recommended for use for 20 
the blanket cylinder 22 to enhance its coating-applying 
efTiciency. As shown in these figures, appropriately 
mounted about the periphery of the blanket cylinder 22 
*is an elastomeric blanket 48 having a pattern of surface 
depressions, individually and collectively designated 25 
48a which are effective in receiving acrosss the nip or 
gap 22b that previously was described as having been 
established between the applicator roller 40 and blanket 
22, a maximum amount of the liquid coating 36 for 
transfer to the individual fed sheets 18 at the nip 20. 30 

In the apparatus as illustrAed and described in con- 
flection with FIGS. 2 and 3, the direction of the individ- 
ual fed sheets 18 are from right to left, and thus the 
rotation direction of the blanket cylinders 22, including 
said cylinder at the coating station 120, are in a clock- 35 
wise direction. It should be readily appreciated, how- 
ever, that if the delivery of the individually fed sheets 18 
were from left to right that the rotation direction of the 
blanket cylinders would be in a counterclockwise direc- 
tion, and that the rotation directions of the moving 40 
components of the coatmg device 30 would then be in 
the opposite direction than that illustrated and de- 
scribed in connection with FIG. 4. Accordingly, it is to 
be understood that the within invention, and the claims 
defining same, contemplate both directions of rotation 45 
of the rotating components practicing said invention. 

Referring now to FIG. 7, it will be further under- 
stood that the within invention contemplates applying a 
coating to the individual fed sheets 18 at two stations, 
rather than just one station, as illustrated and described 50 
in connection with FIGS 1-6. A two-station coating 
process is particularly advantageous in order to achieve 
a high lamination appearance on the imprinted sheets 
18. That is. as understood, in order to presently achieve 
a high gloss on an imprinted sheet, it is necessary to use 55 
a mechamcal process in which a plastic film is laminated 
to the printed substrate. In accordance with the present 
invention, it is now possible to achieve such a result 
chetnically, rather thim mechanically. To do this, and as 
illustrated diagramatically in FIG. 7, the printing press 60 
10 is modified to the extent of constructing an additional 
coating station X2b down the line from station 12a of 
FIG. 4. In all other respects, except as noted, the struc- 
ture already described in connection with FIG. 4 is the 
same, and this similarity is indicated in FIG. 7 by the use 65 
of the same reference numerals with a single prime of 
coating station 12a. and a double prime at coating sta- 
tion 12^. The only structure added to the setup of FIG. 



7 are infrared lamp dryers 50 and 52 located as illus- 
trated at the coating stations 12a and 126. respectively. 
The dryers 50 and 52 mKII be understood to be of con- 
ventional construction and mode of operation and. in 
lieu thereof, good results can also be achieved using 
convection hot air units. 

Coating station 12a is preferred to coat the individual 
fed sheets 18 with an acrylic water base emulsion which 
is applied over the sheet 18 previously printed with an 
oil-based ink. Exposure of the sheet 18a to the infrared 
lamp dryers 50 achieve surface drying thereof. Previ- 
ously, the drying of the aqueous or ultraviolet coating 
on the sheet 18a invariably resulted in a nominal gloss 
level in the printed sheet As a result, it was standard 
practice to mechanically laminate a plastic film \o the 
printed sheet to obtain a high gloss level in the surface 
thereof. In accordance with the system of FIG. 7, how- 
ever, the mechanical lamination is eliminated and in its 
place there is provided in accordance with the present 
invention a second coating station 12b which preferably 
applies a high gloss photochemical epoxy resin coating 
to each individually fed sheet 18" which is transferred 
from station 12a to station 12b, 

From the foregoing description of the system of FIG. 
7, it should be readily appreciated that the process de- 
scribed and illustrated achieves a high gloss appearance 
in the imprinted sheets 12 that is the same as that 
achieved by mechanical lamination of plastic film and 
does so in much less time and without the equipment 
and apparatus necessary for a mechanical lamination 
process. The process of FIG. 7 utilizes already existing 
stations of a mtilti-station offset standard pointing press 
modified in the manner herein illustrated and described 
to provide coating, rather printing service. 

In the foregoing description, the reference to im- 
printed sheets and the application thereto of the within 
inventive coating methods is intended to have specific 
reference to chemically achieving an ultra high gloss 
surface over wet ink, an achievement which m the trade 
would be aptiy called **wet trap in line", wherein the 
"wet trap** signifies achieving a dried ultra high gloss 
surface trapping wet inks on the paper substrate, and "in 
line" signifies achieving same during the normal offset 
printing process rather than, as now done in the prior 
art, mechanical bonding a plastic film to the printed 
sheet as a plastic film to the printed sheet as a separate 
operation. 

However, the invention is not limited to a "wet trap 
in line process", and it is to be further understood that a 
latitude of modification, change and substitution is in- 
tended in the foregoing disclosure, and in some in- 
stances some features of the invention will be employed 
without a corresponding use of other features. Accord- 
ingly, it is appropriate that the appended claim be con- 
strued broadly and in a manner consistent with the spint 
and scope of the invention herein. 

What is claimed is: 

1. A coater for a printing press of the type in which 
individual sheets are imprinted during passage between 
a cooperating blanket cylinder roller and an impression 
cylinder defining each of plural printing stations opera- 
tively arranged in series relation with each other, said 
coater comprising said last encountered blanket cylin- 
der roller used for coating service rather than printing 
operatively arranged for clockwise direction rotation, a 
storage container for a supply of a liquid coating to be 
applied to said individually printed sheets, a pick-up 
roller having a lower portion disposed in said liquid 
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^ coating supply operatively arranged for counterclock- 
wise rotation for moving said liquid coating adhered to 
the surface thereof through an ascending arcuate path 
not exceeding 80 degrees to obviate reverse direction 
flow of said liquid coating along said pick-up roller 5 
surface, and an applicator roller operatively arranged in 
contact with said pick-up roller to receive said liquid 
coating thereon adjacent the end of said arcuate path 
not exceeding 80* and also either in contact with, or 
spaced by a slight gap from, said blanket cylinder roller, 10 
said applicator roller being operatively arranged for 
clockwise rotation for maximizing the amount of liquid 
coating transferred thereto from said counterclockwise 
rotating pick-up roller at the respective surfaces of each 
in contact with each other and effectively funher trans- 15 
ferring said liquid coating thereon to said opposing 
direction moving surface of said blanket cylinder roller 
operatively arranged at a clearance position therefrom 
preparatory to said liquid coating being applied to said 
imprinted sheets at said last encountered printing sta- 20 
tion, said liqiiid coating serving as a lubricant permitting 
said opposing direction movements in said applicator 
and blanket cylinder rollers. 

2. A coatcr for a printing press of the type iir which 
individual sheets are imprinted during passage between 25 
a cooperating blanket cylinder roller and an impression 
cylinder defining each of said plural printing stations 
operatively arranged in series relation with each other, 
said coater comprising said last encountered blanket 
cylinder roller used for coating service rather than 30 
printing operatively arranged for counterclockwise 
dfrection rotation, a storage container for a supply of a 
liquid coating to be applied to said individually printed 
sheets, a pick-up roller having a lower portion disposed 
in said liquid coating supply operatively ananged for 35 
clockwise rotation for moving said liquid coating ad- 
hered to the surface thereof through an ascending arcu- 
ate path not exceeding 80 degrees to obviate reverse 
direction flow of said liquid coating along said pick-up 
roller surface, and an applicator roller operatively ar- 40 
ranged in contact with said pick-up roller to receive 
said liquid coating thereon adjacent the end of said 
arcuate path not exceeding 80" and also either in contact 
with, or spaced by a slight gap from, said blanket cylin- 
der roller, said applicator roller being opratively ar- 43 
ranged for counterclockwise rotation for maximizing 
the amount of liquid coating transferred thereto from 
said clockwise rotating pick-up roller at the respective 
surfaces of each in contact with each other, and effec- 
tively further transferring said liqukl coating thereof to 50 
said opposing direction moving surface of said blanket 
cylinder roller operatively arranged at a clearance posi- 
tion therefrom preparatory to said liquid coating being 
appUed to said imprinted sheets at said last encountered 
printing station, said liquid coating serving as a lubri- 55 
caiit permitting said opposing direction movements in 
said applicator and bUmkct cylinder rollers. 

3. A pair of coaters for a printing press of the type in 
which individual sheets arc imprinted during passage 
between a cooperating blanket cylinder roller and an 60 
impression cylinder dcfming each of plural printing 
stations operatively arranged in scries relation with 
each other, said coaters comprising two sets of sequen- 
tially encountered blanket cylinder rollers used for 
coating service rather than printing operatively ar- 65 
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ranged for clockwise direction rotation, and for each 
said coater and its cooperating blanket cylinder roller, a 
storage container for a supply of a liquid coating to be 
applied to said individually printed sheets, a pick-up 
roller having a lower portion disposed in said liquid 
coating supply operatively arranged for counterclock- 
wise rotation for moving said liquid coating adhered to 
the surface thereof through an ascending arcuate path 
not exceeding 80 degrees to obviate reverse direction 
flow of said liquid coating to receive said liquid coating 
thereon adjacent the end of said arcuate path not ex- 
ceeding 30° and also either in contact with, or spaced by 
a slight gap from, said pick-up roller along said arcuate 
path and also in contact with said baanket cylinder 
roller, said applicator roller being operatively.arranged 
for clockwise rotation for maximizing the amount of 
liquid coating transferred thereto from said counter- 
clockwise rotating pick-up roller at the respective sur- 
faces of each in contact with each other and effectively 
further transferring said liquid coating thereon to said 
opposing direction moving surface of said blanket cylin- 
der roller operatively arranged at a clearance position 
therefrom preparatory to said liquid coating being ap- 
plied to said imprinted sheets at each said encountered 
printing station, said- liquid coating serving as a lubri- 
cant permitting said opposing direction movements in 
said applicator and blanket cylmder rollers. 

4. A pair of coaters for a printing press of the type in 
which individual sheets arc imprinted during passage 
between a cooperating blanket cylinder roller and an 
impression cyliitder defining each of plural printing 
stations operatively arranged in series relation with 
each other, said coaters comprising two sets of sequen- 
tially encountered blanket cylinder rollers used for 
coating service rather than printing operatively ar- 
ranged for counterclockwise direction rotation, and for 
each said coater and its cooperating blanket cylinder 
roller, a storage container for a supply of a liquid coat- 
ing to be applied to said individually printed sheets, a 
pick-up roller having a lower portion disposed in said 
liquid coating supply operatively arranged for clock- 
wise rotation for moving said liquid coating adhered to 
the surface thereof through an ascending aruuate path 
not exceeding 80 degrees to obviate reverse direction 
flow of said liquid costing along said pick-up roller 
surface, and an applicator roller operatively arranged in 
contact with said pick-up roller to receive said liquid 
coating thereon adjacent the end of said arcuate path 
not exceeding 80* and also either in contact with, or 
spaced by a slight gap from, said blanket cylinder roller, 
said applicator roller being operatively arranged for 
counterclockwise rotation for maximizmg the amount 
of liquid coating transferred thereto from said clock- 
wise rotating pick-up roller at the respective surfaces of 
each in conuct with each other and effectively further 
transferring said liquid coating thereon to said opposmg 
direction moving surface of said blanket cylinder roller 
operatively arranged at a clearance position therefrom 
preparatory to said liquid coating being applied to said 
imprinted sheets to each said encountered printing sta- 
tion, said liquid coating serving as a lubricant permitting 
said opposing direction movements m said applicator 
and blanket cylinder rollers. 
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[57] ABSTRACT 

To separate a flexographic ink fountain into axial zones 



(IO4 106 . . . ) to permit use of inks of different charac- 
teristics, for example different colors along axial zones 
of an anilox roller (10), a separator element (2) has an 
insert strip element (3) extending over a portion of the 
circumference of the anilox roller, and resiliently en- 
gaged thereagainst, for example by compressed silicone 
rubber (5). Adjacent the end of the strip element (5) are 
two felt pads (21, 31) which are supplied from a source 
of separating fluids, such as water, alcohol-water solu- 
tion or the like, to apply a ring-shaped film of the sepa- 
rating liquid on the anilox roller which film will con- 
tinue beneath the separating strip (3), the separating 
strip being engaged against the roUer with sufficient 
pressure to permit the strip to ride on the liquid film, 
similar to planing of autombQe tires on a wet road sur- 
face; Two doctor blades are located on a trough struc- 
ture, selectively moveable away &om engagement with 
the sor&ce of the anilox roller in dependence on rota- 
tion of the anilox roller. Additionally, the doctor blades 
(23, 33) can both be spaced firom the surface of the 
anilox roller by a distance just sufficient to clear the 
anilox roller (10) thus permitting continued operation of 
the anilox roller when not in use under idling speed 
conditions, and preventing drying of ink on the anilox 
roller. When the doctor blades are removed from the 
anilox roller, the compressible material, and expansion • 
of the felt pad retains the separating film of liquid on* 
the anilox roller, thus saving *^wash up" between ex- 
tended periods when the machine is not printing while 
conserving the surface of the anilox roller and the 
edges of the doctor blades. 



19 Qainu, 2 Drawing Sheets 




W019406 




W019407 



US. Patent Jan.l0,1989 Sheet 2 of 2 4,796,528 




W019408 



4,796,528 



SEPARATED INK FOUNTAIN FOR A 
FLEXOGRAPHIC PRINTING MACHINE 

The present invention relates to printing machines 5 
and more particularly to flexographic printing ma- 
chines, and especially to an ink system or ink fountain 
therefore, in which the ink fountain is subdivided into 
axially different zones to permit application of inks of 
different colors in the respective zones to correspond- 10 
ing zones on an application* or anilox roller. 

BACKGROUND 

Rexographic printing machines are increasingly used 
in the printing field. UsuaDy, flexographic printing ma- 15 
chines were used to print on bags, wrappers, cartons 
and boxes. Recently, Oexographic printing is being used 
outside of the packaging field, particularly for books, 
magazines, stationery and the like A good discussion of 
flexographic printing is found in "Nfacfaine Printing" by 20 
Ourrant, Meacock and WMtworth, copyright 1973 by 
Hastings House Publishers, New York, N.Y. 

It has previously been proposed to separate inks of 
difTerent characteristics, for example of different colors 
with respect to actual zones on an ink ductor roller 25 
against which at least one and usually two doctor blades 
are engaged, see, for exam U.S. application, Ser. No. 
921,338, filed Oct 21, 1986^ now U.S. Pat No. 4,734,701 
Batke et al. This plication is directed to a system in 
which a separating plate is located beneath an axzally 30 
extending doctor blade. The separating plate has a seal- 
ing element attached thereto, resiliently engaging the 
underside of two doctor blades facing the ductor or 
trough roller from different directions to permit opera- 
tion of the ductor or trough roUer in either direction of 3S 
rotadon. A low friction surface is applied to the edge 
which faces the doctor blades, the sealing dements 
spanning the ^>ace between the doctor blades and being 
matched to the circumference of the ductor or trough 



ence thereof. To positively separate the inks of different 
characteristics, thus preventing migration of ink be- 
tween the two or more ink zones and to eliminate the 
effect of abrasion in the water based flexographic inks, 
a thin film of a hydraulic separating liquid is placed 
between the strip element and the suxface of the anilox 
roller. Typically,the strip element is made of *Te- 
flon" ®, and the separating liquid is water. Other sepa- 
rating liqukls, like water-alcohol mixtures, or ink sol- 
vents may be used. The liquid film applied to the region 
beneath the strip by placing two liquid saturable ele- 
ments adjacent the end portions of the strip elements. 
Felt is a preferred material; other spongy materials can 
be used. Liqmd b mtroduced to the felt elements, which 
will operate as wicks, to place the thin liquid film just in 
the region of the separatmg strip. **Teflon" is a polytet- 
rafiuoroethylene plastic. 

In accordance with the preferred feature of the in- 
vention, the strip element is backed by silicone rubber, 
for example, of the low durameter type. This permits 
the seal to become self aligning regardless of direction 
of rotation of the anilox roller. 

Anilox rollers are customarily used with doctor 
blades. In accordance with the feature of the invention, 
the doctor blades are cut, or made such that they termi- 
nate at the separating dements. The rubber back up 
permits sealing the comers of the doctor blade inside 
the mk chambers adjacent to the ink separators, and 
thus effectively seals the edges of the doctor blades as 
well, by plastic deformation of j^he silicone rubber, that 
is, bulging over the edge upoiuapplication of pressure. 

lH accordance with another feature of the invention, 
the fountain system is so arranged that a holder struc- 
ture for the separating strip element, the back-up rub- 
ber, and the felt pads or, preferably, the entire ink foun- 
tain can be moved for selective engagement of either 
one of the doctor blades with the anilox roller, in depen- 
dence on the direction of rotation of the anilox roller 
and, fiirther, so moved that both doctor blades clear the 



roller. The doctor blades extend axially beyond the 40 anilox roller, while the separating element and prefera- 



sealing elements. The separating plates and sealing ele- 
ments can be mounted on units which are actually posi- 
tioned along on ink trough and hence the ductor or 
trough roller, at selected positions, as required by the 
axial extent of different colored inking zones. 45 

German Patent Disclosure Document DE-OS No. 23 
20 638, referred to in the aforementioned Batke patent 
application, describes an arrangement in which two ink 
separating sheet metal elements are engaged by spring 
force direcUy to the circumference of a ductor roller in SO 
order to separate differentiy colored inks from each 
other. The lateral seating of the ink reservoir or ink 
sump region is obtained by engaging the separating 
elements against the faced surface of the doctor blades 
or stripper blades. 55 

THE INVENTION 

It is an object to provide a flexible arrangement to 
separate axial zones on an anilox roller for a flexo- 
graphic printing machine so that inks of different char- 60 
acteristicSp for example of different color can be sup- 
plied to the respective zones, without overlap; which is 
simple, inexpensive and provides for effective sealing of 
the axial zones with respect to each other. 

Briefly, a separating strip element preferably having a 65 
low friction surface has a curved surface fitting against 
and matching the surface of the anilox roller. The 
curved surface extends over a portion of the circumfer- 



bly also the pads remain in engagiement with the surface 
of the anilox roller. This has the advantage that, during 
non-printing periods, the anilox roller can be permitted 
to continue to rotate, with ink being circulated in the 
ink fountain, thereby preventing drying of the ink on 
the anilox roller without, however, engaging one of the 
doctor blades with the, anilox roller thereby substan- 
tially redudng wear and tear on both the anilox roller as 
well as the respective doctor blade or blades. 

DRAWINGS 

FIG. 1 is a general perspective view of a flexographic 
inker,(wherein the anilox roller is shown in phantom), 
subdivided axially, in accordance with the present in- 
vention; 

FIG. 2 is a schematic axial cross sectional view 
through an anilox roller and showing the ink separator 
in accordance with the present invention. 

DETAILED DESCRIPTION 

An anilox roller 10, of standard construction, and for 
example of about 28 cm diameter (about 1 1") is sepa- 
rated into axial zones, corresponding to axial zones 10a, 
10^, or more, in dependence on requirements of the 
fountain. A separator element 2, for example of plas- 
tic—nylon being suitable — is retained in a suitable por- 
tion of the ink fountain, shown only schematically at 11 
by screws 12. Fountain 11, defining an ink cavity 11a is 
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retained on the machine frame as well known. It can advantage that the separator strip wiD not damage the 

pivot slighUy about an axis llA (FIG. 2) perpendicular anilox roller and provide a seal with an extendi life 

to the plane of FIG. i The separator element is narrow, span which, additionally, is not affected by high rota- 

and extends over a portion of the circumference of the tional speed of the anilox roller 10. Using water as a film 

anilox roller 10. separator element 2 is formed with a J Uquid has an additional advantage because it orevents 

cutout Wmto which a 'Teflon-seal 3. backed up a drying of flexographic ink on the anilorroHer b the 

sUioone rubber back-up dement S >s placed. For news- region of ink separation, thus eliminating the abrasive 

paper pnntmg, a width of the elements 3, 5 of about 15 characteristics of water based inks, which otherwise 

mm IS suitable. cause wear of sealing material due to build up of dry ink 

The sUicone rubber back-up element S uniformly 10 on the anilox roUer 

distributes the prosure of the 'Teflon" separator strip 3 The amount and direction of water Qow to be used 

about the circumference of the anilox roller. Compres- can readUy be controlled by operation of a three way 

sive force of the silicone rubber can be obtained by valve 18 in the water supply system to the ducts ISa 

presure against the anilox roller 10. Thus, the pressure . 15*. The quantity can be easUy determined by experi- 

i^""*" the anilox roller can be 15 mentatton; just enough water should be used so that the 

controlled. inlc separator region does not dry or harden on the 

In accordmce of the feature of the mventian. a thin amlox rtdler. Besides the interaction of the water film 

film of l'q'"<^^«yP«aUy water, is applied between the with the ink, the water will additionally act as a lubri- 

amlox roU« 10 and the 'Teflon" separator str^ 3. This cant, and form a hydraulic film around the circumfer- 
thm fihn of water IS d«ived from two fdt pads 21, 31, 20 ence of the anilox roller. Thus, the 'Teflon" strip 3 will 

which are supphed with water from a water supply duct ride on the film, and even though the pressure may be 

syrtem. pe w^ '"PPlv duct system is formed by a considerable, the effect will be similar to that of planins 

hollow boltt 14«. 14b, which, are threaded into the of rolling automobile tires on a load jutfiKe which S 

sqparatmg element 2 . and communkate with ducts 15«. wetted. This hydraulic film effectively eUminates fric 
1» formed m the sepaiatmg etement and terminating at 2S tion, and prolongs the life of the seal. Just as in planing 

felt stnps 21, 31, respectively. The shapes of the of automotive tires on a road surface, the friction is low 

ducts can be matched to any suitable requirement, for Ink migration across the separator is effectively inhib- 

example strajjsht, as shown at 15a. or angled or bent as ited since the hydraulic film permits liquid to remain 

shown at 154 A water trough 29. located beneath the only between the anilox roU« and the 'Teflon" seal 

^ ^i.'IS^'^ T "^^^PP^S » P«^» *e entrance of ink between the 

P5,^°«A 1? ^ threaded at the outside, and "Teflon" seal and the anilox roller. Th^s, migration of 

1 1!L*°'^ T nay be used to ink of one ctcharacteristic. for exampte^of onfcolor to 

r«am the bolts a,^ fte frame 11. The bolts 14a. I4b ink of another characteristic for eLlple. of ZoLfr 

are coupled by suitable hydrauhc coupling 17a. 17* to a color fa effectively prevented, 
hydraubc supply Ime. shown schematicaUy and includ- 33 Use of a separate rubber back-up 5 is not strictly 

.f"""*" hydrauhc elements as elbows, omons necessary but preferred. It permits ready replacement 

and the hke. as wdl ^ valves 18a. 18*. Water then can and provides Uniform even^eatog pr4uri. A^ow 

•iL-^ 1 ^,1' * P****"" °" ber of 30 durometer. and located behind the "Teflon" 

separator demem 2 by retammg plates 22, 32, which 40 sealing strip provides uniform, even sealing pres^e 

^f!!^^^^V^^^^.'^^J"^y agZ5theUoftheanilox™ner.TTJCdu?S^J^ 

^ ■? " ^ ^ of the separating ele- 

A ^ f'^T '^'^y e»8>ged with the ment 2 and the 'Teflon" seal also providofor efTwtive 

surface of the anilox rofler. and extend axially. that is, sealingof the corners of the doctor blades. This t^peof 

peipendicular to the plane of the drawing of FIG. 2. 45 silico^; rubber penniu about 20% comp^Z wWch 

fi^L^ " P"""*^ f°««»tam. To provide causes the slight side expansion 24 J5 of the sQicone 

* engagement of the doctor blades 23. 33 in rubber aromiddie bladrMdsand comets, 

dependence on roUff rotation, the fountain b pivoted Various materials can be used to form the water film 

about pivot am 11*. The doctor blades can be pressed appUcation elements 21, 31; felt is particularly suitable 

a^mny into the silicone rubber back-up 5, which wiU SO since it permits.a metered drippi4T^^ation of 

slightly compre» and bulge around the doctor blade as water though the separator strip 3 The w«er com« 

sctemwically sl«««nat 23. 24. thus providing a tight with the fehpad. 2W1 locatS'li.vVln^ Wow^l 

seal tbereagamst Preferably, the 'Teflon" strip 3 is 'Teflon" seal. The density of felt b such thaV« evw 

formed wiA sharp com««. The "Teflon" strip 3 and the distribution of water b otoiaed. l^^r «^to tS 

S^rSS^^;:' w « lower portion of the fdTplISSy^^^ '''^*°*' 

SiSe ^fif ^ ' ^ " P**^ ^ arrangement has the additwnal advantage of low 

senOTve atuiaive. cost. Teflon b substantially more expensive sflicone 

S^T^ t^^Jf^ '^"^ ^ "P ^y ^« fe»t pads on either 

^ T^^]^- *° * ^ ^ "no™* of 'Teflon" uLl. The 'Te- 

^ M m d«meter. just enou^ to dnp water to the flone" b only used te the areas of the ink fountain, be- 
KeflJi'-^^n,^"'" form teieath tween the upper and lower doctor blades. 

IS ®^ ^^'^ ami «mes In accordance with the feature of the invention, the 

n ^ • , coirespondmg zones on the anilox entire ink fountain 11, together with the seoarator ele- 

T^K^"^*^**^"*8^°'**'"'^"'^P»-fo'» « »e=t 2. the strip d«i^t 3 tte baST-uTd^ment S 
roUer of about 28 «n dumeter can be about 7 to 8 cm. thereof and the doctw Tiades ^voLd 

stnft »d*tL'i^*'rTr' "^f ^''IT*"™" «J» I"- The fountain il b ^^'^Tn^ 

stnp 3 and the surface of the amlox roUcr 10 has the machine frame by a bracket 40. coupled to a holder rod 
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41 which caa be pivoted about the pivot axis Ilby as 
shown schematically by arrow 42. The holder rod 41 is 
shown broken since the pivot axis 11^ is usually further 
toward the left— with respect to FIG. 2— and would 
not normally be visible in the drawing, for example, 
being hidden by the valve 18. The location in FIO. 2 has 
been selected only for clarity of illustration. The foun- 
tain 11 is usually trough shaped, to define the ink cavity 
11^. Ink is continously admitted to the ink cavity by 
inlet openings 45, and removed by outlet openings 46, 
ink being continuously circulated in the ink cavity. The 
anilox roller 10, engaged or just slightly spaced from the 
doctor blades 23, 33 prevents loss of ink. 

In accordance with the feature of the invention, the 
ink fountain 11 can be removed with respect to the 
anilox roller 10 such that both doctor blades 23, 33 lose 
contact with the anilox roller 10. The movement is 
slight, a fraction of a millimeter. This permits continued 
circniaticm of flexographic ink in the ink trough 11a, 
and rotation of the anilox roller 10 at low or idle speed, 20 
thereby preventing drying of ink on the roller 10 daring 
periods of time when printing is not being effected, 
while maintaining separadon of inks of different colors, 
for example, in the different zones*10a, 106. The strip, 
element 3 as well as the pads 21, 31 will expand sligh- 
dy— after having been compressed— but not sufficient 
to lose contact with the anilox roller, if one, or both of 
the pads 21, 31, should lose contact over a portion of the 
surface, little harm is done; sofficient water will be 
applied to form a ring-shaped liquid film in alignment 30 
with strip 3 around the anilox roller 10 so that the strip 
3 will ride, or plane on the ring-shaped film, thereby 
continuously preventing ink from the zones lOo, IQb 
from merging or bleeding over each other while still 
permitting rotation of the anilox roller, while it remains 33 
positioned in front of the ink cavity 11a, The movement 
of the ink trough so that the doctor blades 23, 33 
clear- that is, jnst barely clear the roller 10, while per- 
mitting the back-up rubber 5 as well as the pads 21, 31 
to expand can be obtained in any suitable manner; as 40 
shown in FIO. 1, a common shaft 50 extends longitudi- 
nally of the inker, parallel to the ink trough 11. It can be 
pivoted as shown by arrow 5L Shaft 50 is coupled by an 
angled lever 52 to the support rod 41, or the bracket 40, 
respectively of the separator element 2 tilt mechanism. 4j 
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OPERATION 

If the anilox roller 10 operates in clockwise, or for- 
ward rotation, the upper felt pad should be removed, 
and the upper drip system shut off, for example, by 
nulling valve 18 to direct water to lower pad 31. The 
lower felt pad 31 remains in place and the lower drip or 
water application system is activated by valve 18 By 
Mhck action, pad 31 will apply a thin film of water on 
roller 10 which will permit strip 3 to ride on the film. 
Upon rotation of roller 10, a ring of water film will form 
on the roller 10, separating adjacent zones of ink Foun- 
tain 11 is pivoted about axis lib, see arrow 42, to disen- 
gage doctor blade 23. Rubber backing 5 will equalize 
engagement pressure of strip 3 against roller 10. Upon 60 
reversing rotation to counter clockwise or reverse ani- 
tox rotation, the lower drip system can be turned off by 
changing position of valve 18 and the lower felt pad 31 
can be removed. The upper felt pad 21 remains in place 
and the upper drip system is activated. The non-wetted 
felt pads should be removed to prevent drying. Re- 
moval of the felt pad is simple, by merely slipping them 
out. possibly also loosening holding screws holding the 
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respective clamping plate 22, 32, and then removing the 
respective felt strips 21, 31. 

Under normal printing conditions, 10 may operate at 
speeds of up to about 800 rpm, for example. If the ma- 
chine is not printing it has been customary to stop ink 
flow and engage in a "wash up", to prevent drying of 
the rapidly evaporating ink on the anilox roller 10 and 
in the fountain. In accordance with the feature of the 
present invention, however, the roller 10 can be permit- 
ted to continue to operate at idle speed, for example, at 
about 30 rpm, with ink continuously being circulated 
between inlets 45 and outlets 46— shown in FIG. 1 only 
in different ink zones— while separating the ink zones 
from each- other. Upon tilting of shaft 50 in counter- 
clock wise direction of arrow 51, both doctor blades 23 
and 33 will be removed from engagement with the 
anilox roller 10. The tilt axis of shaft 50 is preferably in 
essential vertical alignment with the axis of rotation of 
anilox roller 10, and, for example, somewhat below the 
mk trough 29. The normal compression of the rubber 
backing 5, when printing, may be about 25% of its 
nominal, uncompressed thickness; that of the felt pads 
about 10%. Slightly tilting the fountain 11 permits some 
expansion of the rubber liner backing 5, and of the felt 
pads 21, 31, withoat loss of their function however. 
Thus, wash up can be eliminated during idling periods; 
the strip element 3 and the pads 21. 31 will remain in 
engagement with the roller 10, thus separating ink 
zones, while preserving the edges the doctor blades 23, 
33 and the suiface of the anilox roller. 

Various changes and modifications may be laade 
within the scope of the inventive concept. 
I claim: 

1. In a fiexographic printing machine, 
an arrangBment to separate an ink fountain (11) into 
different axial zones (Iflkz, 10b) to permit use of inks 
of respectively different characteristics on various 
zones of an anilox roller (10) comprising 
a separating strip element (3) 
and means (21, 14a, ISa; 31, .14b, ISb; 18) for introduc- 
ing a hydraulic film of a separating liquid between 
the surface of the strip element (3) and the surface 
of the anilox roller (10), including a pad element 
(21» 31) of a porous substance, positioned in align- 
ment with said separating stiip element (3); 
liquid supply means (14a, 15a; 146, 156) in hydraulic 
fluid communication with said pad element (21, 31) 
of the porous substance; and 
the separating strip dement (3) having a curved low- 
friction surface fitting against and matching the 
surface of the anilox roller (10), positioned, with 
respect to the direction of rotation of the anilox 
roller, downstream from said pad element (21, 31), 
and extending over a portion of the circumference 
of the anilox roller, 
the hydraulic film forming a ring of liquid essentially 
only in the circumferential region of the anilox 
roller which includes said portion of the circimifer- 
ence thereof, to float the separating strip element 
(3) on said ring of separating liquid. 

2. The arrangement according to claim 1 wherein 
said separating liquid comprises water. 

3. An arrangement in accordance with claim 2 
wherein two pad elements (21,31) and two liquid supply 
means are provided, the respective pad elements being 
located adjacent extreme ends of said separating strip 
element (3). 
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4. An arrangement in accordance with claim 2 
wherein said pad element of porous substance comprise 
felt means. 

5. An arrangement in accordance with claim 1 further 
comprising a back-up element (5) located adjacent the s 
separadng strip element (3) at a side thereof remote 
from said anilox roller (IQX said, baclc-op element com- 
prising a compressible material. 

6. An arrangement in accordance with claim 5 
wherein said compressible material comprises silicone 10 
rubber. 

7. An arrangement in accordance with claim 5 further 
including a separator element (2) defining a holder 
structure, said holder stnicture being formed with a 
recess (13) extending part circumferentiaUy around said 15 
anilox roller, said back-up element (5) being retained in 
said recess; 

and adjustable means (12, ISa, IW) adjustably engag- 
ing the separator element to provide an essentially 
radially directed force against said back-up element 20 
and to compress said compressible material and 
press the separator element (3) against the surface 
of the anilox roller (lOX 

8. An arrangement in accordance with daim 5 further 
including doctor blade means (23, 33) having an axial 15 
length extending up to the separator element, said doc- 
tor blade means (23, 33) engaging with an edge portion 
against said back-up element (5) of compressible mate- 
rial to permit the compressible material to bulge out 
against the doctor blade means and seal the edge of the 30 
doctor blade mean^ 

9. An arrangement in accordance with claim 1 further 
comprising a separator element (2) defining a holder 
structure; 

resilient support means (5) for resiliency supporting 35 
said strip element (3) on the holder structure for 
essentially uniform part-circular resilient engage- 
ment of the strip element with the anilox roller (10^ 

doctor blade means (23, 33) located on the ink foun- 
tain (11); and 40 

means (41, 42; 50, 51, 32;) movabty supporting the ink 
fountain for selective engagement with the doctor 
blade means with the anilox roller, or disengage- 
ment of the doctor blade means by a slight distance 
sufficient to clear the doctor blade means from the 45 
anilox roller while retaining resilient engagement 
of the strip element (3) with the anilox roller (10) 
and continued application of separating liquid to he 
anilox roller by said liquid application means. 

10. An arrangement in accordance with claim 9 30 
wherein said means for introducing the hydraulic fdm 
of the separating liquid comprises two wick-type pad 
elements (21, 31) of a porous substance, positioned in 
alignment with said strip element (3) at extreme ends of 
the strip elements; 55 

two doctor blades are provided, forming said doctor 
blade means, a first doctor blade being associated 
with the anilox roller in one direction of rotation, 
and a second doctor blade being associated with 
the anilox roller in reverse direction of rotation; 60 

and wherein the movable support means permits 
selective engagement with the anilox roller of 

(a) the first doctor blade; 

(b) the second doctor blade; and 

(c) neither doctor blade, 63 
while maintaining the anilox roller (10) in fluid trans- 
fer positk)n with at least one of said pad elements 
(21, 31). 
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11. The arrangement of claim 1 wherein said separat- 
ing liquid comprises at least one of water, water-alcohol 
mixtures; ink solvents. 

12. In a flexographic printing machine, an ink foun- 
tain (11) including an arrangement to separate the foun- 
tain into different axial zones (10a, 10^ . . . ) to apply ink 
on an anilox roller (10) in difiTerent axial zones thereof 
and to permit use of inks of respectively different char- 
acteristics, for example of different colors, in the vari- 
ous zones 

comprising 

a separator (2) having a surface facing the anilox 
roller (10) which extends over a portion of the 
circumference thereof; said separator including 

a separating strip element (3) having a curved surface 
of low friction material fitting against and match- 
ing the surface of the anilox roller; 

a back-up means (5) of compressible material secured 
to said separator element, and retaining said sepa- 
rating strip element (3) in position, extending over 
a portion of the circumferential dtmensicm of said 
separator element (2); 

a pad element (21* 31) of a fluid pervious, porous 
substance retained on said separator element (2) 
adjacent the end portions of the separating strip 
element (3) and extending away from the end por- 
tions of the separating strip dement; 

fluid supply means (14a, 15a; 146, 15^ 18) connecting 
a source of separating fluid to said pad element to 
^ply a separating fluid theret^, and, in turn, form 
a ^m of separating fluid on the surface of the ani- 
lox roller (10) and between the surface of the anilox 
roller (10) and the separating strip element (3); 

and means (12, 41, 42; 50, 51, 52) for engaging the 
separator el ement (2) towards the surface of the 
anilox roller (10). 

13. The arrangement of claim 12 wherein said sepa- 
ratmg strip element comprises polytetrafluoroethylene; 
said back-up means comprises silicone rubber, and said 
pad element comprises a felt pad. 

14. The arrangement of claim 12 wherein said separa- 
tor (2) defines a holder structure; 

two pad elements are provided, one each located at 
an extreme end of the separating strip element; 

two doctor blades are provided, a first doctor blade 
(23) being associated with one direction of rotation 
of the anUox roller (10) and a second doctor blade 
(33) being associated with reverse direction of rota- 
tion of the anilox roller, 

said doctor blades being secured to said ink fountain; 

and wherein the engagement means for engaging the 
separator against the surface of the anilox roller 
include means (41, 42; 50, 51 52) for movably sup- 
porting the ink fountain for selective engagement 
of either one of said doctor blades with the anilox 
roller in dependence on the respective direction of 
rotation of the anUox roller, or disengagement of 
both doctor blades with the surface of the anilox 
roller by separating edges of the doctor blades 
from the surface of the anilox roller by a slight 
distance to clear the anilox roller while retaining 
resilient engagement of the separating strip element 
(3) with the anilox roUer -and of at least one of said 
pad elements with the anilox roller to continuously 
apply separating fluids to the anilox roller and form 
said film of separating fluid between the surface of 
the anilox roller and the surface of the separating 
strip element 
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15. The arrangement of claim 12, wherein said sepa- said step of fonmng the circumferential ring of the 
rating liquid comprises at least one of: watei^ water- . ^ of separating liquid comprises 

alcohol mixtures; ink solvents. introducing just enough liquid upstream, in the direc- 

16. A method of sealing flexographic printing inks or , ^Ztl^ rotation of the anilox roUer. to provide for 

, , ^ wvw^ot/iii^piiiiLiiittiiuuiux 5 effectively plamng of the separating strip over the 

different colors from each other and separatmg said inks rUm of Hquki. ft « « uic 

in axial zones of an anilox roller (10) comprising the 17. Method according to claim 16 wherein said liquid 

steps of: comprises water, 

providing a separating strip element (3) having a Method according to claim 16 for use in a flexo- 

low-friction surface which is curved, matches the f ^P*^^ printing machine having two doctor blades (23, 

cirf*^* «f ffc- ,«it 11^* /tn\ ^ ^ A ^) selecuvely engagable with the amlox roller (10), or 

surface of the anilox roller (10), and extends over a separable therefrom? 

portion of the circumference thereof; wherein the step of mtroducing said fUm of liquid 

forming a circumferential ring of a Him of separating comprises maintaining said film of liquid on the 

liquid between said zones by applying a porous 1^ anilox roller and continuing to float the separating 

wick-Iikc pad against the surface of the anilox rol- clement on said film when the doctor blades are 

ler and saturation said pad with said liquid; ^JV"^^^ from the anilox roller, 

•r «t •/ ... 19. Method accordmz to claim 16 wherein said sena- 

resihendy engagmg said separatmg stnp element mating liquid comprisS'at least one oT^tS S 

against said nng of the fihn of separatmg hquid; 20 alcohol mixtures; ink solvents, 

floating said separating element on said film; and « • « * * 
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[57] ABSTRACT 

An offset lithographic printing machine having a plural- 
ity of in-line liquid application stations, at least one of 
which is an ink image printing station for printing litho- 
graphic ink images onto suitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating appUcation station for printing a protec- 
dve, and/or aesthetic coating over selected portions of, 
or over the entire ink image-printed surface of the copy 
sheets. The coating application station comprises a plate 
cylinder adapted to print liquid coating composition 
onto predetermined selected areas of the ink image- 
printed copy sheets by offset*transfer to an intermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating composition from the plate 
cylinder for retransfer onto predetermined selected 
image-printed areas of the image-printed copy sheets, 
and also adapted to receive a continuous liquid coating 
composition for retransfer as a continuous overall coat- 
ing over the image printed areas of the Ltnage printed 
copy sheets. An adjustable coating^application carriage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed coating over either prese- 
lected limited areas or over the entire image-printed 
surface of the copy sheets. 

^ 23 Claims, 4 Drawing Sheets 
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ADJUSTABLE COATING AND PRINTING 
APPARATUS 

BACKGROUND OF THE IN"VENT"ICN 

Conventional lithographic offset priming machines 
or presses comprise one or more image printmg stations 
each having a printing roll (sometimes referred to as a 
plate cylinder) co which is fastened a thin hydrophilic, 
oleophobic prmtmg plate having image areas which are 
oleophilic and hyrdoprobic and background areas 
which are oleophobic and hydrophilic. The plate sur- 
face is continuously wetted with aqueous* damping 
solution which adheres only to the background areas, 
and inked with oleoresinous ink which adheres only to 
the image areas of the plate as wet ink. The ink is offset 
transferred to the rubber surface of a contacting blanket 
roll (sometimes referred to as a blanket cylinder), and 
then reiransferred to the receptive surface of a copy 
web or a succession of copy sheets, such as of paper, 
where the ink air-dries by oxidation and curing after 
passing through a drying station. 

Since image»drying is gradtial, it is conventional to 
spray the printed copies with starch or other "stilting" 
powder before the copies are stacked. This prevents 
sticking of the ink images to adjacent copies and also 
permits the circulation of air for the oxidation curing 
process. 

In cases where cost is not a factor and/or where the 
aesthetic advantages of a protective supercoadng are 
desired, it is known to provide the printing machine 
with a downstream coating station having a blanket roll 
associated with a coating applicanon unit for the appli- 
cation of an overall protective coating over the entire 
printed area of :hc copy sheets or web. This also avoids 
the necessity of powdering the printed images. Refer- 
ence is made to U.S. Pat. No. 4,270,483 for its disclosure 
of such an apparatus. The coating unit of U.S. Pat. No. 
4,270,483 is pivoially-associated with the blanket roll 
for movement between coating and noncoating or re- 
tracted positions. 

It is known to apply pattern coatings of protective 
composition by means of blanket rolls by cutting into 
the rubber surface of the blanket to leave raised or relief 
surface islands which selectively receive the coating 
composition from the application roll for reiransfer to 
selected areas of the copy sheets in the form of pattern 
coatings. This procedure has several disadvantages. 
The make-ready time required for the preparation of 
such relief blanket rolls is excessive and the procedure 
requires the tedious, precision efforts of an expert in 
order to approximate the required registration, whereas 
precise relief printing plates used on a printing roll can 
be produced photographically in a shon period of time 
with a minimum of effort and expenise. Moreover, the 
attachment of a relief printing plate to a plate cylinder 
provides some degree of adjustability, axially as well as 
cLrcumferentiaJly, to provide better registration if nec- 
essary, whereas no adjustment of the relief portions is 
possible relative to the blanket roll or cylinder. 

Protective coating compositions also improve the 
appearance of printed documents, particularly high 
quality, multi-color copies such as posters, record jack- 
ets, product brochures, etc., by providing glossy or 
matte fmishes over the entire image-printed surface or 
over selected image-printed portions thereof such as 
photographs, product illustrations, etc. Selected area 
coating, spot coating or perfect registration over predc- 
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:ermined limited printed areas of the copies is advanta- 
geous from a cost standpoint since the coating composi- 
tions are relatively expensive and the volume required is 
reduced if the coating is only printed in registration 
5 where desired. Also, spot coating is frequently used as a 
means for highlighting certain portions of the printed 
copies such as company name or logo, product illustra- 
tions, photographs, etc. 
While the cost of the protective coating compositions 
10 is an important factor, a more important cost factor is 
the necessity of removing the printed copies from an 
offset printing press and then running them a second 
time through a coating machine to print either a full 
protective coating or a spot protective coating, as de- 
sired. This problem is overcome by U.S. Pat. No. 
4,270,483 with respect to the in-line printing of overaJI 
or continuous protective coatings but the problem of 
providing in-line spot printing of protective coatings 
. with a minimum of make-ready time and a high degree 
of precision thickness remains. 

SUMMARY OF THE INVENTION 

An essential objective of the present invention is to 
provide a printing machine or press for the printing of 
imaged subject matter onto a receptive substrate, such 
as a copy web or a succession of copy sheets, said print- 
ing machine having a downstream coating station de- 
signed for the application of either continuous or spot 
coatings, as desired, over the image-printed copies in a 
continuous in-line process. 

Another object of the present invention is to provide 
a coating apparatus designed to be mounted at the fmal 
downstream ink-application station of a conventional 
32 offset printing machine or press having a plurality of 
ink-application stations to conven said machine or 
press, intermiitently if desired, to the in-line application 
of either continuous or spot coatings, as desired. 
Yet another object of this invention is the provision 
40 of a single coating application apparatus mounted in 
association with the final downstream liquid application 
station of a printing press having a plurality of liquid 
application stations, each having a plate cylinder, a 
blanket cylinder and an impression cylinder, the coating 
45 application apparatus comprising a coating carriage 
which is adjustable between one coating position in 
which it coats the plate cylinder and another coating 
position in which it coats the blanket cylinder of the 
final downstream station to convert said station to a 
50 coat'mg station for the application of either spot or con- 
tinuous coatings to the surface of the image-printed 
copies. 

The novel apparatus of the present invention com- 
prises a coating application apparatus for an offset print- 
3S ing machine and a printing machine containing such an 
apparatus, the coating applicatioa apparatus having a 
movable carriage designed for operative association in 
one position with the plate cylinder and in another 
position with the blanket cylinder of the final liquid 
60 application station of the offset printing machine, the 
coating carriage being adjustably supported for auto- 
matic movement between said two different coating 
positions. One coating position brings the coating appli- 
cation roll of the carriage into coating association with 
65 the plate cylinder for the offset formation of predeter- 
mined printed spot coatings onto predetermined image- 
printed areas of the ccpy sheets. The other coating 
position brings the coating application roll of the car- 
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riage into coating association with the blanket cylinder 
for the ofTset formation of a continuous coating onto the 
entire image-printed surface of the copy sheets. This 
enables the printing machine to image-print and coat* 
print the copy web or sheets in a continuous in-iine 5 
operation, the apparatus bemg adjustable in simple fash- 
ion with a minimum make-ready time to adapt the coat- 
print step to the application of either spot coatings or 
continuous coatings depending upon the requirements 
of the printing operation. This increases the versatility 10 
of the offset printing machine, avoids the need for sepa- 
rate printing machines or for separate runs of the 
printed stock and enables the in-line precise printing of 
spot coarings in tight register and adjustable thickness, 
which was not possible with any prior-known offset 15 
printing machine. 

The novel apparatus of the present invention enables 
the fmal downstream liquid application station of the 
pnnting machine to be used as either an ink-printing 
station or as a coating-application station and permits 20 
simple and rapid conversion between such utilities. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectionaJ view through two 
downstream liquid application stations of an offset 25 
printing machine, Ulustrattng a coating-application unit 
according to one embodiment of the present invention; 

FIGS. 2A and 2B are segmented, detailed side views 
of coating application unit of FIG. 1 and 

FIG. 3 is a horizontal front view of the coating appli- 30 
cation unit of FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 



Referring to the drawings, FIG. 1 illustrates a down- 
stream portion of an offset printing machine 10 compns- 
ing two liquid application stations 11 and 12, the latter 
including a coating apparatus 13 composing a coaling 
carriage 58, a radiation drying station 14 including air 
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lla supporting a printing plate dampening system 19a, 
blanket cylinder 21a and impression cylinder 22a since 
in a conventional offset printing machine having a plu- 
rality of liquid application stations, ail of the stations are 
generally similar but use different printing plates to 
image different areas of the same copy sheet with difTer- 
ent colored inks. The present apparatus modifies the 
final downstream inking station to conven it perma- 
nently or intermittently to a versatile coating station. 

Plate 23 is an offset relief printing plate, preselected 
areas of which are raised above the background, gener- 
ally referred to as "relief spots". Such spots are sized 
and positioned to correspond to areas of the image- 
printed copy sheets 16a which it is desired to selectively 
coat 

The essential novelty of the apparatus of FIG. 1 re- 
sides in the adjustable coating apparatus 13 which is 
mounted onto the frame 24 of the printing machine for 
extension of the coating carriage 58 into the liquid appli- 
cation station 12 for adjustable coating association with 
either the coating plate cylmder 17a or the coating 
blanket cylinder 21fl; as desired. 

The coating application apparatus 13» shown in 
greater detail m FIGS. 2 and 3, comprises a preferred 
embodiment of the present invention in that it includes 
a coating carriage 58 which is horizontally adjustably, 
in the machine direction, for movement between re- 
tracted or passive position and extended or active posi- 
tion, and also vertically adjustable for movement be- 
tween the levels of the plate cylinder and the blanket 
cylinder. Moreover, the coating carriage 58 comprises a 
horizontally adjustable coating apphcator unit 72 which 
is movable in the machine direction between different 
extended coating positions to accommodate plate and 
blanket cylinders which are not in vertical alignment, as 
shown by FIGS. 1 and 2B, 

The coating application apparatus 13 of FIGS. 2A 
and 3 comprises a spaced pair of parallel, horizontal 
support rails 30 and 31 or legs designed to be bolted to 



knives 14a. and a continuous copy sheet gripper system 40 frame portions 32 of the printing machine beyond sia- 
15 which moves a succession of copy sheets 16 through tion 12, rails 30 and 31 each being fastened to a gear 
thepnnting machine. housing 33, 34 of a hydraulic horizontal screw drive 

The first liquid application station 11 is a conven- member 35, 36 connected to each other for simulta- 
tional ofEset image printing station comprising a plate neous operation by a drive chain 37. The screw drive 
cylmder 17, to which is clamped an imaged lithographic 45 members 35 and 36 comprise reversible drive screws 38, 



printing plate 18 carrying oleophilic image areas, such 
as words, photographs, etc. on an oleophilic back- 
ground. The conventional clamping means permits 
some degree of lateral or axial adjustment and some 
degree of wrap-around or circumferential adjustment of 50 
the plate 18 relative to the plate cylinder 17. Plate cylin- 
der 17 is associated with a dampening system 19 for 
wetting the entire background surface of plate 18 with 
aqueous dampening fluid, and with an inking system 20 
for inking the imaged areas of the plate 18 with liquid 55 
oieoresinous ink. 

The inked plate 18 is rotated against the ink receptive 
surface of a blanket cylinder 21, to which the wet ink 
images are offset or transferred, and the blanket cylin- 
der 21 b rotated against a copy sheet 16, passed in the 60 
nip between the blanket cylinder 21 and an impression 
cylinder 22, to transfer the wet ink images to the copy 
sheet 16 and form an image-printed copy sheet 16A 
which is conveyed to the last liquid application station 
12 which includes the coatingapplication apparatus of 65 
the present apparatus. 

The coating application station 12 can be suniJar to 
the inking station 11 with respect to the plate cylinder 



39 which ihreadably engage nuts 40, 41 which are fixed 
to the spaced vertical walls 42, 43 of the vertical lift 
housing 44. 

Housing 44 is provided adjacent the bases of walls 42 
and 43 with outward projecting cam follower or wheel 
pairs 45, 46 which arc engaged within the horizontal 
tracks of the rails^30 and 31 to support the vertical lift 
housing 44 for horizontal movement between extended 
or active position, illustrated by FIGS. 1 and 2B, and 
retraced or passive position under the effects of hy- 
draulic activation of the screw drive members 35 and 
36. Walls 42 and 43 of housing 44 are fastened together 
and reinforced by cross-beams 47, 48 and 49. 

Vertical or height adjustment of the coating applica- 
tion carriage 58 is made possible by a second pair of 
associated verucal screw drive members 50 and 51, 
shown most clearly in FIG. 3, each having a gear hous- 
ing 52, 53 attached to the upper end of a vertical rail 
member, 54, 55 of the housing 44, and being connected 
to each other for simultaneous reversible operation by 
means of a drive chain 56 through a hydraulic motor 57. 

Vertical lift housing 44 supports the vertically adjust- 
able carnage 58 which comprises a spaced pair of L- 
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shaped side wall members 59 and 60 fastened together coating applicator unit 72, and is accomplished by pre- 
by cross-beams 61, 62 and 63. The vertical extensions of determined directional and timed activation of the hori- 
wall members 59 and 60 are provided with cam fol- zontal screw drive members 35 and 36, for movement of 
lower or wheel pairs 64, 65 which ride within the verti- the venical lift housing 44 from retracted, non-coacing 
cal tracks of raj members 54 and 55 on the inside of 5 position to extended, aligned position. Movement of the 
housing walls 42, 43 to raise and lower the venical coating applicator unit 72 into coating. position requires 
carriage section 58 under the activation of the screw predetermined directional and timed activation of the 
drive members 50 and 51 since the drive screws 66 and horizontal hydraulic cylinders 83. Adjustable stop 
67 thereof threadably engage nuts 68 and 69, respec- members may be incorporated to limit the various 
tively, which are fastened to the lower ends of the verti- 10 movements. 

cal extetisions of the L-shaped wall members 59 and 60. As will be clear to those skilled in the offset printing 
The horizontal extensions of the L*sbaped wall mem- art, the novel printing and coating apparatus of the 
bers 59 and 60 of ibe carriage 58 comprise lower hori- present invention enables the modification of a conven- 
zontal track members 70 and 71 which support the tional offset printing machine having a plurality of liq- 
coating application unit 72 of the carriage for horizontal 15 uid application stations to convert it to a printing and 
adjustment therewithin. coating apparatus which is adjustable in simple manner 

Coating application unit 72 of carriage 58 comprises for the alternative application of either full coatings or 
spaced, parallel side frames 73 and 74 fastened together spot coatings. Moreover, such modification may be 
by cross members 75 and 76 and supporting coating temporary, if desired, so that the final downstream liq- 
applicator roll 77, pick-up roll 78 positioned to pick up 20 uid application station may be used for its intended 
liquid coating composition from the coating pan 79, and purpose for the application of printed ink images or for 
adjustable metering roll 80 positioned to control the its modified purpose for printing overall or spot coat- 
amount of coating composition passed by the pick-up ings. The conversion from printing use to spot coating 
roll 78 to the applicator roll 77. The outer surfaces of use merely requires retracting or disengaging the ink 
the side frames 73 and 74 are provided adjacent the top 25 applicator roll of unit 20a to position shown by broken 
edge of each with a spaced pair of cam followers or lines in FIG. 1, replacing the image printing plate on 
wheels 81, 82 which ride within the horizontal tracks of plate cylinder 17a with a relief coating plate 23, clean- 
the track members 70, 71 of the L-shaped wall members ing the surface of the blanket cylinder 21j and moving 
59 and 60, to suppon the coating applicator unit 72 for the coatmg application unit 13 horizontally from re- 
adjusuble horizontal movement within the carriage 58. 30 tracted position to extended position. If overall or com- 
As shown by FIG. 2. movement of the coating unit 72 plete coatings are desired it is only necessary to retract 
is controlled by a pair of hydraulic cylinders 83 each or disengage the plate cylinder I7a from coating associ- 
attached by a bracket 84 to an L-shapedwall member ation wi± the blanket cylinder 21a. without any alter- 
59. 60 in horizontal alignment with the track members ation of the plate cylinder 17a or its printing plate 23 or 
70 and 72, and having their rod end 85 attached to the }5 ink application unit 20a 

inside waD of side frames 73, 74 at posts 86. Activation The present coating applicator roll 77 has a subsian- 
of the hydraulic cylinders causes the coating unit 72 to tially smaller diameter than that of the plate cylinder 
move horizontally along track members 70 and 71 to 17a or the blanket cy Under 21a. the diameters of which 
position the leading edge of the applicator roll 77 for arc equal. The speed of rotation of the applicator roll 77 
coating association with either the coating blanket cyl- 40 is adjustable so that its surface speed may be the same as 
inder 21a, as shown in FIG. 2B, or the coating plate or slower or faster than the surface speed of cylinders 
cylinder 17a as shown in FIG. 1. Preferrably the print- 17a and 21a; or in reverse rotation thereto, to provide a 
ing machine frame is provided with spaced pairs of brushing action relative thereto, if desired. Such brush- 
latch posts 87 and 88 or support brackets associated ing action provides a shearing of the coating composi- 
with the location of the blanket cylinder 21a and the 45 tton in the nip therebetween, and a relatively heavy or 
plate cylmder I7t7 for engagement within latch brackets thick direct deposit of coating composition on cylinders 
89 attached to the outer surfaces of the horizontal exten* 17a and 21a in cases where the surface speed of roll 77 
sions of the L-shaped wall members 59 and 60 in the is faster than that of roll 17a or 21a. This is desirable 
area of the forward end of the track members 70 and 71 . particularly for the application of spot coatings, since 
The engagement of the fixed latch post pair 87 within 50 the coating thickness is always split to about one-half as 
the latch brackets 89 secures the coating applicator the spot coating is transferred from the relief plate 23 of 
carriage 72 in one position for coating the blanket cylin- plate cylinder 17a to the blanket cylinder 21a, and fur- 
der 21a, as shown in FIGS. 2B and 3. while the engage- ther, split to about one quaner when the spot coating is 
ment of the fixed latch post pair 88. shown by broken transferred from the blanket cylinder 21a to the printed 
Lines in FIG. 2B, within the same latch brackets 89 55 copy sheets 16A. The effect of such inherent splitting is 
secures the coating applicator carriage 72 in another reduced by increasing the coating thickness on the relief 
position, shown in FIG. 1. for coating the plate cylinder areas of plate 23. 

I7a Such engagement requires a presening of the se- In cases where the coating composition is applied 
quence and duration of operation of the various hydrau- directly to the blanket cylinder 21a, for the application 
lie mechanistns. Engagement and disengagement of the 60 of continuous coatings to the printed copy sheets 16 A, 
latch brackets 89 on posts 87 and 88 requires vertical the plate cylinder 17a is retracted from contact with the 
movement of the carriage 58 within the vertical lift blanket cylinder 21a so that the only coating split oc- 
housing 44 by predetermined directional and rimed curs during transfer from the blanket cylinder 21a to the 
activation of the vertical screw drive members 50 and imaged copy sheets 16A. 

51. Vertical aligiunent of the latch brackets 89 with the 65 The offset printing machines to which the present 
latch post pairs 87 and 88 must tlrst be accomplished. invention applies are conventional machines and there- 
This requires horizontal movement of the vertical lift fore the present disclosure does not mclude details re- 
housing 44 supporting the carriage 58 including the garding the support structure for the various rolls. 
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dampening units, inking units, sheet conveyor system, 
drying station, or copy sheet supplying and stacking 
stations. In most modem printing machines, the sheet 
conveyor system is not a gripper belt or chain but rather 
comprises automatic grippers on a series of contacting 5 
impression cylinders and transfer cylinders. 

.AJso, the present coating compositions and systems 
for providing continuous supplies thereof to the coating 
applicator unit are conventional in the art. 

The terms "vertically" and "horizontally" are used 10 
herein and in the appended claims to define general 
directions of movement, including angular vertical 
movement from one level to another and/or angular 
movement in the machine direction. For example, on 
printing machines where the coating plate cylinder is 
not in perfect venical alignment above the blanket cyl- 
inder it may be preferable that the venical rail or track 
of the vertical lift housing is inclined at an angle similar 
to the angle from venical formed by a straight line ^ 
contactmg the surfaces of the plate cyUnder and the 
blanket cylinder to be contacted by the c»aiing applica- 
tor roll. Movement of the coating carripe along such 
an inclined venical rail is both generalw vertical and 
generally horizontal. Similarly the hcjizonial track 
members for the suppon legs of the apparatus and/or 
for the coating applicator unit may also be angular to 
provide some degree of vertical movement in cases 
where the design of the printing machine frame sup- 
porting the present apparatus makes it necessary or 
advantageous. 

It is to be understood that the above described em- 
bodiments of the invention are illustrative only and that 
modifications throughout may occur to those skilled in 
the art. Accordingly, this invention is not to be re- 35 
garded as limited to the embodiments disclosed herein, 
but is to be limited as defined by the appended claims. 

What IS claimed is: 

1. .Aji adjustable in-line coating application apparatus 
for attachment in association with a dowmnstream liq- 4^ 
uid application station of an offset printing machine 
having a plurality of liquid application stations, for 
converting said downstream liquid application station 
to a coatmg application station for applying either con- 
tinuous or spot coatings over the printed surface of a 45 
succession of copy sheets carrying ink images printed 
thereon at one or more upstream liquid application 
stations, said downstream liquid application station con- 
taining a blanket cylinder positioned to contact said 
plurality of printed copy sheets and an offset plate cylin- 50 
der in vertical elevation above said blanket cylinder and 
supported for adjustment into and out of coating associ- 
ation therewith, said coating application apparatus hav- 
ing vertical guide means, a coating carriage attached to 
said suppon for substantially venical movement along 35 
said guide means, said carriage comprismg a coaling 
application unit, including a container for a supply of 
liquid coating composition and an elongate coating 
applicator roll supported to receive a uniform supply of 
said composition on the surface thereof and to transfer 60 
a uniform supply of said composition to the surface of 
either a plate cylinder or a blanket cylinder in coating 
association therewith, and mechanical adjustment 
means for moving said carriage on said guide means 
relative to said support vertically between elevations 65 
corresponding to the locations of the blanket cylinder 
and the plate cyUnder of an orTset printing machine m 
order to move said coating applicator roll into coating 
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association with either said blanket cylinder or said 
plate cylinder, as desired. 

2. An apparatus according to claim 1 in which the 
support for said coating application apparatus com- 
prises a spaced pair of parallel elongate horizontal leg 
members designed to be fastened relative to the frame of 
an offset printing machine. 

3. An apparatus according to claim 2 in which said 
support comprises a parallel pair of spaced vertical wail 
members which are fastened to each other to fonn a 
vertical guide means on a vertical lift housmg for said 
coating carriage. 

4. An apparatus according to claim 3 in which said 
horizontal leg members comprise horizontal tracks, and 
said vertical wall members are movably attached to said 
horizontal tracks to permit horizontal adjustment of the 
position of said vertical lift housing. 

5. An apparatus according to claim 4 in which said 
coating carriage comprises a parallel pair of vertical 
side members which are fastened to each other to form 
said carriage, each said side member bemg supponmg- 
ly-engaged by a vertical guide means on a wall member 
of the vertical lift housing for vertical movement of said 
carriage relative to said housing. 

6. An apparatus according to claim 5 in which each of 
the vertical side members of the carriage includes a 
lower, horizontal support extension to which the coat- 
ing application unit is attached. 

7. An apparatus according to claim 6 in which the 
horizontal support extensions comprise horizontal 
tracks to which the coating applicator unit is attached 
to pennit horizontal adjustment of the coating applica- 
tor unit on the carriage relative to the vertical lift hous- 
ing. 

8. An apparatus according to claim 1 in which said 
coating carriage comprises releasable latching means 
for securing the unit relative to the frame of an offset 
printing machine when the carriage is positioned for 
movement of the applicator unit into coating associa- 
tion with either the blanket cylinder or the plate cvlin- 
der. 

9. An apparatus according to claim 5 comprising 
automatic mechanical means for moving said carriage 
vertically relative to said vertical lift housing, said 
means comprising a vertical screw drive assembly one 
end of which is fastened to a vertical side wall of said 
housing and the other end of which is fastened to an 
adjacent vertical side member of said carriage. 

10. An apparatus according to claim 4 in which said 
horizontal adjustment of the position of the vertical lift 
housing is provided by at least one horizontal screw 
drive assembly one end of which is fastened to a hori- 
zontal leg member and the other end of which is fas- 
tened to an adjacent wall member of the vertical lift 
housing. 

11. An assembly according to claim 7 which further 
comprises means for causing horizontal movement of 
the coaling applicator unit relative to the coating car- 
riage, said means comprising at least one horizontal 
drive member one end of which is fastened to the appli- 
cator unit and the other end of which is fastened to the 
horizontal support extension of the carriage. 

12. An otTset printing- machine having a frame sup- 
portmg a plurality of in-line liquid application stations, 
each station comprising a blanket cylinder positioned to 
contact a succession of copy sheets to apply liquid 
thereto, and an offset plate cylinder in printing associa- 
tion with said blanket cylinder to apply liquid to prede- 
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tenniDed areas thereof for transfer to said blanket cylin- 17. A machine according to claim 16 in which said 
der and retransfer to said copy sheets, the fmal down- coating carriage comprises a paraUel pair of vcnical 
stream hquid appUcation station comprising a liquid side members which are fastened to each other to form 
coatmg station for the application of continuous or spot said carriage each said side member being supportmgiv 
coatmgs over areas of the copy sheets which are image- 5 engaged by a vertical guide means on a waU member of 
pnnted with ink m at least one upstream liquid applica- the venical lift housing for vertical movement of said 
uon station which is an ink printing station, said liquid carriage relative to said housing and between at least 
coating station having said plate cylinder and said blan- said first and second coating positions, 
ket cylinder in vertical elevation relative to each other 18. A machine according to claim 17 in which each of 
and comprising a coating application carriage including ^0 said vertical side members of the carriage includes a 
a coating applicator unit having a container for liquid ^ower horiiontal support extension to which the coat- 
coating composition and a coating apphcaior roll which applicator unit is attached, 
receives a continuous supply of said liquid coating com- A machine according to claim 18 in which said 
position from said container, and vertical guide means horizontal support extensions comprise horizontal 
for supporting said coating application carriage for tracks to which the coating applicator unit is attached 
mechanically-adjustable vertical movement along said permit horizontal adjustment of the coating applica- 
guide means between a fu^t coating elevation position ™^ relative to the coating carriage and the blanket 
in which said coating applicator roll is in coating associ- P^^^^ cylinders. 

ation with said blanket cylinder and a second coating *^ machine according to claim 12 in which the 
elevation position in which said coating applicator roll *rame of said machine includes first position latching 
is in coating association with said plate cylinder, °^eans associated with the blanket cylinder, and second 
whereby said carriage can be moved mechanically to position latching means associated with the plate cylin- 
said first position to cause the application of a continu- !^ ^^.^ coating application station, and said coating 
ous liquid coating to the image printed surface of the carriage includes mating latching means which engage 
copy sheets, and can be moved mechanically to said Position latching means when the carriage is moved 
second position to cause the application of spot liquid coating position and into said second coat- 
coatings to predetermined limited areas of the image Position. 

printed surface of the copy sheets. . machme according to claim 17 comprising 
33. A machine according to claim 12 in which said ^^^0°^^^^ mechanical means for moving said carriage 
carriage is movable out of coatmg association with said ^^'^cally relaove to said vertical Uft housing, said 
blanket and/or plate cyhnders and said fmal down- ^^^f compnsmg at least one vertical screw drive as- 
stream Uquid appUcation station is adapted for altema- u \ ^""^^ "^^"^^ fastened to a vertical side 
tive use as another ink printing station housing and the other end of which is fas- 
U. A machine according to claim 12 in which the 35 JiT ^ adjacent vertical side member of said car- 
means for supponing said coating application carriage ^^f-f* * i.- 

includes a spaced pair of horizontal leg members de- machme according to claim 16 which corn- 
signed to support ?he coating appl catfon c^age^ pr^es au^^^^^^ 
association with final downstre^ liquid auct ion ^^1/^^^^^^^^ 

station at.Fii*-*"on ing at least one horuonial screw dnve assembly one end 

15, A machine according to claim 12 in which the I'^.^if^ ^ If horizontal track member and 

are fSned^^^^^ ^' ^ ^'^^ *^-o°ding to clL 19 which further 

T A l,.^ ^o^^^S applicator unit relauve to the coating car- 

16. A machme according to ciaun 15 in which said riage. said, mfkns comprising at least oL horizon^ 

STral"fmb\^^ dri^e member one end o'f whilh is ;LTL^d^^^^^^^^ 

Si DoSion S^^^^^ adjustment of cator unit and the other end of which is fastened to the 
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ABSTRACT 



A varnishing apparatus for a printed sheet includes: a 
metering roller, to a peripheral surface of which a var- 
nish from a varnish duct is transferred; a form roller 
which is brought into contact with a downstream side 
of the metering roller and is rotated in the same direc- 
tion as that of the metering roller to allow transfer of the 
varnish from the metering roller, and a rubber blanket 
cylinder which is brought into contact with a down- 
stream side of the form roUer and is rotated in a direc- 
tion opposite to that of the form roller to allow transfer 
of the varnish from the form roller, the rubber blanket 
cylinder having a notch on its outer peripheral portion 
and transferring the varnish onto a sheet which is in 
contact with its peripheral surface. The surface of the 
metering roller is formed of an elastic materia] having a 
roughened surface. 

7 Qaims, 3 Drawing Sheets 
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varnish from a varnish duct is transferred a roller b 

VARNISHING APP ARAT US FOR PRINTED brought into contact with a downstream side of the 

SHEET metering roller, and is rotated in the same direction as 

that of the metering roller to allow transfer of the var- 

BACKGROUND OF THE INVENTION 5 nish from the metering roller. A rubber blanket cylinder 

The present invention relates to a varnishing appara- is brought into contact with a downstream side of the 

tus, arranged between a printing unit and a delivery unit ^^nn roDer and is rotated in a direction opposite to that 

of a rotary prcss» or in an independent varnishing tna- f<>™ roller to allow transfer of the varnish from 

chine, for varnishing a printed surface of a paper sheet form roller onto a peripheral surface thereof. The 

after printing. rubber blanket cylinder has a notch on its outer periph- 

A printed surface of a sheet printed by a rotary press era! portion and transfers the varnish onto a sheet which 
is easily contaminated with ink in the following process is in contact with its peripheral surface, wherein a sur- 
since ^e ink dries slowly. In the case of sheets, offeet face of the metering roller is formed of an elastic mate- 
occurs while they are stacked after a delivery operation. rial having a roughened sur&ce. 
In order to prevent this, a drying device can be ar- With the above axxangement, varnish transfened 
ranged midway along a conveying path of the printed from a varnish duct to a metering roller is transferred to 
sheet or spray powder can be sprayed at this position. and coated on a sheet through a form roller and a rub- 
However, the drying device makes the entire apparatus ber blanket cylinder, and varnish on the form roller 
bulky. On the other hand, when powder is sprayed, the fadng the notch of the rubber blanket cylinder is not 
surface of the sheet is roughened causing it to lose its 20 ^anjfen-ed to the rubber blanket cylinder and is left 
gloss and this often interferes with the following print- attached to the peripheral surface of the form roller to 
ing. Alternatively, varnish is coated on the printed sur- again face the peripheral surfece of the metering roller, 
face to prevent it from being contaminated and to put a However^this varnish is pushed back and flattened by 
gloss thereon. This is performed mainly for catalogs, the roughened surface of the metering roUcr and is 
pamphlets, and the like, which must have a good ap- 25 ^.^^^ recessed portion of 
P^E^^* , * , . . the roughened surfece. Thus, almost no vamish is left 

The vanu^g apparatus of this type is somctnnes ^^^^ Therefore, when the peripheral sur- 

used as an mdepcndcnt varmshmg Mchme. However, ^ .^y^, ^^^^ ^,13^^^^ li^^^,^ 

m recent years, due to poor work efS^ency causi^ by, ^^^^ ^^^^ ^^j^ ^ transferred to the rub- 

e.g. re-stacfang of sheete, the vam^g apparatus is 30 ^^^^ ^ ^ ^^^^^ 

normally arranged midway along a deuvery path of a amount • * 
rotary press. A typical varnishing apparatus includes a 

roller group having a roller arrangement similar to that BEUEF DESCRIPTION OF THE DRAWINGS 

of a dampening device for supplying dampening water t^^« * . « u - u- * 

to the siiface of a printing |ki mountK a plate 35 ^^S. i to 5 show a varmshmg apparatus for a 

cylinder of a rotary press. Varnish contained in a var- ^"^^^ accordmg to an embodmient of the pres. 

nish duct is suppUed to the surface of a rubber blanket ent mycntion, m which: 

cyUnder through the roller group, and the varnish is ff^- J « * side view of the apparatus; 

transferred from the rubber blanket cylinder to a sheet ^1°, 2 is a schonatic side view of a four^lor sheet 

passing between the rubber blanket cylinder and an 40 P«« ^^^^ apparatus of the present m- 

impression cylinder, vention is applied; 

However, the rubber blanket cylinder of varnishing ^IG. 3 is an enlarged side view of the main part of 

apparatus of this type has a notch on its outer periphery ^^G- 2; 

portion and the notch corresponds to that for grippers FIG* * » a from view of a metering roUen and 

of the impression cylinder. Therefore, a portion, which 45 PIGS. 5(fl) and Sib) are side views for explaining the 

corresponds to the notch, of varnish to be transferred operation of the rollers. 

from the upstream form roller to the rubber blanket DETAILED DESCRIPTION OF THE 

cylinder, cannot be transferred and is left on the periph- PREFERRED EMBODIMENT 

era! surface of the form roller as a thick varnish film. 

The thick varnish fihn is moved to die effective surface 50 An embodiment of the present inveulion will now be 

of the rubber blanket cylinder upon the next rotation, described with reference to the accompanying draw- 

and is then coated on a sheet Therefore, the varnish u^gs* 

film cannot be uniformly coated on the sheet surface Referring to FIG. 2, a rotary press 1 includes a sheet 

between the gripper end and the sheet end, resulting in feeder 2, four-cobr printing units 3, a varnishing unit 4, 

irregular density in the circumferential direction of a 55 and a delivery unit 5. These units are separately assem- 

sheet and degrading a product quality. bled and are then combined with each other. Each 

oTTmn^ A n V ^« ^TT, i^rxfT^^i^^^r printing uuit 3 has a plate cylinder 6 on the peripheral 

SUMMARY OF THE INVENTION surface of which a printing plate is mounted, an inking 

It is a principal objea of the present invention to device (not shown) for supplying ink to a printing sur- 

provide a varnishing apparatus which can form a uni- 60 face, and a dampening unit 7 for supplying dampening 

form varnish film on a rubber blanket cylinder. water. The plate cylinder 6 abuts against a rubber blan- 

It is another object of the present invention to pro- ket cylinder 8 to which an image formed on the plate 

vide a varnishing apparatus which can supply an appro- surface with ink and dampening water is transferred, 

priate amount of varnish, so that a thick varnish film Each printing unit 3 has an impression cylinder 9 having 

will not be left on a peripheral surface of a form roller. 65 a diameter twice that of the rubber blanket cylinder 8 to 

In order to achieve the above objects, there is pro- be in contact therewith. In addition, a transfer cylmder 
vided a varnishing apparatus for a -printed sheet having: 10 havmg the same diameter as that of the impression 
a metering roller, to a peripheral surface of which a cylinder 9 is arranged between adjacent impresstoa 
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cylinders 9 to be in contact therewith. In the varnishing is coupled to the duct roller 25 through gears (not 
unit 4» an impression cylinder 11 having the same diam- shown), and is rotated in a direction indicated by arrow 
eter as that of the impression cylinder 9 is arranged at C in FIG. 1. In addition, when the bearings are pivoted 
the same level as that of the other impression cylinders, by loosening bolts, a nip pressure between the duct 
A transfer cylinder 12 is also arranged between the 5 roller 25 and metering roller 33 can be adjusted. One 
impression cylinder 11 and the impression cylinder 9 for roller arm 29 and one T-shaped arm 30 are coupled to 
the fourth color. Sheets 13 stacked on a sheet stacker of each other through a lever 34 having an eccentrical 
the sheet feeder 2 are picked up by a sucker device (not portion indicated by reference symbol t^ at its one end. 
shown) one by one, and are fed to a feedboard 14. When a pin 35 arranged at the eccentrical-portion of the 
Thereafter, each sheet is gripped by grippers of the 10 lever 34 is manually pivoted, the metering roller 33 can 
impression cylinder 9 for the first color l^ough a swing be brought into contact with or removed from the duct 
device (not shown). During a sheet conveyance the roller 25. 

sheet is alternatively gripped by the grippeis of the A surface portion 33a of the metering roller 33 is 
transfer cylinder 10 and the impression cylinder 9, with formed of an elastic material, eg., synthetic rubber 
the result that images of four colors are printed thereon 15 having a hardness of 20* or higher where "*** indicates 
as the sheet passes through each pair of the rubber blan- the conventional JIS standard for hardness, and a hy* 
ket cylinders 8 and the impression cylinders 9. Then, the drophilic and a hydrophi^Iic property. The surface of 
sheet is gripped by the grippers of the impression cylin- the elastic material is roughened by a rotary grinder or 
der 11 of the varnishing unit 4 and is wound there- a buff for grinding. The roughness of the roughened 
around. The delivery unit 5 includes a delivery cylinder 20 surface 33a is set to be 50 to 500% mesh in this embodi- 
15 contacting the impression cylinder 11 and a pair of ment that is, a surface roughness corresponding to a 
coaxial sprockets 16. A pair of endless delivery chains mesh of 50 to 500 lines per inch. 
19.having a large number of delivery grippers arranged A cam 36 has ajarge diameter portion 36a and a small 
at equal intervals in the direction of travd of the sheet diameter portion" 366, and is fixed to a cam shaft 37 
are looped between the sprockets 16 and sprockets 18 at 25 extending between the frames 22. The cam surface of 
the front end portions of a pair of delivery frames 17. the cam 36 is brought into contact with a roller 38 
The sheet 13 gripped by the gripper of the impression which is pivotaily mounted on the free end portion of 
cylinder 11 is then gripped and conveyed by the grip- each T-shaped arm 30 to allow eccentricity adjustment, 
pers of the chains 19 and is released therefrom at the as indicated by reference symbol tj. A stud 39 project- 
conveying end to be dropped ^d stacked on a sheet 30 ing &om each frame 22 axially supports a spring shaft 40 
sucker 20. * which is capable pivot adjustment and one end of 

The varnishing unit 4 of the press 1 with the above which is pivotaDy mounted on the T-shaped arm 30. 
arrangement includes a varnishing apparatus 21 de- The T-shaped arm 30 receives a pivoting force from a 
scribed below. More specifically, a rubber blanket cyl- compression coil spring 41 on the spring shaft 40 for 
inder 23 which has the same diameter as that of ^e 35 pressing the roller 38 against the cam surface of the cam 
rubber blanket cylinder 8 and around which a blanket is 36. When the cam shaft 37 b pivoted by an air cylinder 
wound is axially supported by right and left frames 22 (not shown), the metering roller 33 is brought into 
through double-structured bearings (not shown). The contact with or removed from the duct roller 25 
rubber blanket cylinder 23 is coupled to a motor and is through the cam 36, the roller 38, and the T-shaped arm 
rotated in a direction indicated by arrow A in FIO. 1. 40 30. 

The respective outer diameter central axes of double- An eccentric bearing 42 in which an outer diameter 
structured bearings for axially supporting the rubber central axis is eccentric from the inner diameter central 
blanket cylinder 23 are eccentrical with that of the axis as indicated by reference symbol t6 is arranged 
rubber blanket cylinder 23, as indicated by reference above the rubber blanket cylinder 23 to be axially sup- 
symbols ti and t2. When the bearings are pivoted by an 45 ported by the frames 22. The eccentric bearing 42 axi- 
air cylinder an the like, the rubber blanket cylbder 23 ally supports a form roller 43 so that the peripheral 
can be brought into contact with or removed from the surface of the form roller 43 is brought into contact 
impression cylinder 11, and a contacting pressure be- with that of the rubber blanket cylinder 23. When the 
tween the impression cylinder 11 and rubber blanket eccentric bearing 42 is pivoted by an air cylinder (not 
cylinder 23 can be adjusted. 50 shown), the form roller 43 is brought into contact with 

Bearings 24 supported to extend inward from the or removed from the rubber blanket cylinder 23. The 
right and left frames 22 rotatably support the two ends form roller 43 is coupled to the motor for driving the 
of a shaft 26 of a duct roller 25. The duct roller 25 is duct roller 25 through a one-way clutch and gears (nei- 
dipped in a varnish 28 in a varnish duct 27 extending ther of which are shown). The form roller 43 can be 
between the frames 22. The duct roller 25 is driven by 55 <Jriven only by the motor to be rotated in a direction 
motor (not shown) through gears and is routed in a indicated by arrow D in FIO. 1. 
direction indicated by arrow B in FIG. 1. A pair of Thcoperationofthe varnishing apparatus 21 with the 
roller arms 29 are loosely mounted on the shaft portions above arrangement will now be described. When a 
of the bearings 24 between the end faces of the duct varnishing operation is performed, the motor for driv- 
roUer 25 and the frames 22. An inverted T-shaped arm 60 ing the duct roller 25 is started in an impresskan throw- 
30 is swingably mounted on one free end portion of off state, and the cam 36 is pivoted by the air cylinder, 
each roller arm 29 through a pin 31. A bearing 32 hav- Thus, the roller 38 faces the small diameter portion 366 
ing an eccentrical bearing portion as indicated by refer- of the cam 36, and the metering roller 33 is pressed 
cncc symbol tj is fixed to one free end portion of each against the duct roller 25 and the form roller 43 by the 
T-shapcd arm 30 to allow pivot adjustment The bear- 65 biasing force of the compression coil spring 41. At this 
mgs 32 pivotaily suppon a metering roUer 33 so that the time, since the eccentric bearing 42 is pivoted, the form 
peripheral surface of the metering roller 33 abuts roller 43 is located at a contact position. However, the 
agamst that of the duct roller 25. The metering roUer 33 rubber blanket cylinder 23 is located at its non-contact 
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position upoQ pivotal movement of its bearing. There- ing to each of the notches for the grippers of the impres- 

fore, the form roller 43 is separated from the rubber sion cylinder 11 is formed on the outer peripheral sur- 

blanket cylinder 23. Rotation of the motor is transmit- £ace of the rubber blanket cylinder 23, as shown in FIG. 

ted to the duct roller 25 and the metering roller 33 5(a). By the way, the impression cylinder is twice as 

through the gears, and is also transmitted to the form 5 large in diameter as the blanket cylinder and is provided 

roller 43 through the one-way clutch and the gears. wiSi two notches located at diametrically opposite posi- 

Note that the rubber blanket cylinder 23 is separated tions. When the rubber blanket cylinder 23 and the form 

apart from the impression cylinder 11 and is stopped. roller 43 are rotated in the directions respectively indi- 

When the respective rollers are rotated, the varnish cated by arrows A and D, the varnish corresponding to 

28 in the varnish duct 27 is pidced up by the duct roUer 10 the notch 23a is mixed with a new varnish film without 

25, and is transferred to the metering roller 33 while its being transferred to the rubber blanket cylinder 23 and 

film thickness is adjusted by the contacting force of the becomes a thick varnish film 28A. Thus, the varnish 

metering roller 43. Thereafter, the varnish 28 is trans- film 28A is left on the form roller 43 and passes through 

ferred to the form roller 33 and is then circulated be- the contacting point with the metering roller 33. In this 

tween the metering roller 33 and duct roller 25. IS case, in the conventional apparatus described previ- 

When the press is rotated to feed the sheet 13 onto the oualy, the thick varnish film 28A is left on the form 

feedboard 14 by the sheet feeder 2, the sheet 13 is con- roller 43 and is then transferred to the peripheral sur* 

veyed, and the rubber blanket cylinder 8 of the printing face of the rubber blanket cylinder 23 during the next 

units 3 is thrown on, thus performing four-color print- rotation, thus cauang uneven coating. However, in the 

ing between the rubber blanket cylinden S and the 20 apparatus of this embodiment, the metering roller 33 

impression cylinders 9. Thereafter, the sheet 13 is con- and the form roller 43 are rotated in the same direction, 

veyed toward the varnishing unit 4. When the sheet 13 and the surface portion 33a of the metering roller 33 is 

reaches the varnishing unit 4^ the bearing is pivoted roughened, as shown in FIGS. 4 and 5(fr). Therefore, 

upon instructiba from a timing generator to throw on the thick varnish film 28A to^be left on the form roller 

the rubber blanket cylinder 23, so that the rubber blan- 23 43 is pushed backward and flattened by the roughened 

ket cylinder 23 is pressed against the impression cylin- surface portion 33a of the metering roller 33 which is 

der 11 and the form roller 43. Therefore, the varnish circulated while being in sliding contact with the form 

circulating between the form roller 43 and duct roller roller 43. In addidon, since the varnish becomes at- 

25 is transferred to the rubber blanket cylmder 23, and tached to the metering roUer 33 to be held in the recess 

is transferred to and coated on the sheet 13 fed between 30 portion of the roughened surface, it will not be left on 

the rubber blanket cylinder 23 and the imp^&sion cylin- the form roller 43. The vamishjilm 28A returned to the 

der 11. The vattished sheet 13 is conveyed by the deliv- metering roller 33 merges with'the varnish 28 picked up 

ery chains 19, and is stacked on the sheet stacker 20. In by the duct roller 25 and the film thickness is adjusted 

the impression throw-on state of the rubber blanket by the nip pressure therebetween, 

cylinder 23, rotation of the motor is kept transmitted to 35 Note that the number of rollers and the arrangement 

the form roller 43 through the one-way clutch, and the thereof are not limited to those in the above cmbodi- 

rotation of the rubber blanket cylinder 23 b also trans- ment The metering roller, the form roller, and the 

mitted to the form roller 43 through the gears and the rubber blanket cylinder need only be brought into 

other one-way clutch upon throwing-on of the rubber contact with each other in this order from the upstream 

blanket cylinder 23. In this case, since the rotating speed 40 side, and the number of other rollers and the arrange- 

of the rubber blanket cylinder 23 is higher than that of ment thereof can be desirably determined. In the above 

the motor, the rotation is transmitted only by one one- embodiment, the case has been exemplified wherein the 

way clutch, and the other one-way clutch is rotated varnishing apparatus is installed in the four-color press, 

idle. However, the present invention can be applied to any 

After the varnishing operation, the sheet-feed opera- 45 color press or can be indcpendendy used, 

tion is stopped, so that the sheet stacker 20 of the deliv- According to the present invention as described 

ery unit 5 is exchanged for an empty one, or a paper size above, in a varnishing apparatus for a printed sheet, a 

is changed, or the blanket is adjusted. Then, the rubber metering roller, a form roUcr, and a rubber blanket 

blanket cylinder 8 of the printing units 3 is thrown off cylinder having a notch on its outer peripheral surface 

and, at the same time, the rubber blanket cylinder 23 of 50 are arranged tn this order from a varnish duct, so that 

the varnishing apparatus 21 is thrown off with respect their outer peripheral surfaces are brought into contact 

to the impression cylinder 11 and the form roller 43. At with each other. The form roller and the rubber blanket 

this time, although the metering roller 33 is kept rotated cylinder are rotated in opposite directions to sequen- 

so as not to solidify the varnish, the explanation of this tially transfer a vamish from the varnish duct. Thereaf- 

operation is omitted. . 55 ter, the vamish is transferred to and coated on a sheet 

After the above operation or adjustment, the sheet- contacting the rubber blanket cylinder. Since the sur- 

feed operation is restarted. When the sheet 13 reaches face portion of the metering roller is formed by an elas- 

the rubber blanket cylinder 23, the air cylinder is oper- tic material having a roughened surface, when the var- 

ated at a predetermined timing upon instruction from nish is transferred between the form roller and the rub- 

the timing generator. Then, the roller 38 is pressed 60 ber blanket cyUnder, the vamish corresponding to the 

against the large diameter portion 36a of the cam 36, notch of the rubber blanket cylinder is left on the form 

and the rubber blanket cylinder 23 is thrown on. There- roller without being transferred to the rubber blanket 

fore, the form roller 43 is urged against the rubber blan- cylinder. Therefore, even if the vamish left on the form 

ket cylinder 23 at a contacting pressure determined by roller is circulated toward the contacting point with the 

the cam 36 and the roller 38, and is recovered to a var- 65 metering roller, it is flattened and pushed back by the 

nishing state before the sheet-feed operation is stopped. metering roller having the roughened peripheral sur- 

In the varnishing apparatus 21 operated as described face and is held in the recess portion of the roughened 

above, a notch 23a as an ineffective portion concspond- surface to be left on the metering roller. Therefore. 
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since virtually no varnish is left on the form roller and cylinder, said rubber blanket cylinder transferring 

a fresh film of varnish is supplied to the form roller from said varnish onto said printed sheet when said 

the metering roller, uneven coating will not occur on printed sheet is in selective contact with said outer 

the varnished surface of a printed sheet In addition, peripheral surface of said rubber blanket cylinder; 
since the varnish can be coated uniformly, product 5 means adjacent said metering roUer for rotating said 

quahty of the printed sheet can be greatly improved. metering roller; 

What is clamed is: . ^ means adjacent s^d form roUer for rotating said form 

1. A varmsbing apparatus for a pnnted sheet compns- roller; and 

uj-** means adjacent said rubber blanket cylinder for rotat- 

a varmsh duct for contaming a vanmh; lo ^^^^ ^^^^ 

' fet'^ftl^r^S^^^ ^ ^ according to clahn 1. wherein said 

transfeJmcanslocatedbetweensaidv^ not 1^ than 2(r and a hydrophdxc property 

saidmctcringroUerforselectivelytransferringsaid 15 accordmg to claim 1, wherein said 

varnish from said varnish duct to said roughened "^S^ peripheral ai^aoe of said metermg roller is 

peripheral surface portion of said metering roller; fonn«l by a rotary grmdw disk. , ^ . . 

a form roller which is selectively in contact with said ^ apparatus accordmg to claim 3, wherem said 
metering roller, said form roller having a periph- roughaied penpheral surfece of said metermg roller has 
eral outer surface, said form roller bemg rotated in 20 ^ roughness of 50 to 500 lines per mch, 
said first direction to allow transfer of saki varnish apparatus according to claim 4, wherein said 
from said roughened peripheral surface of said varnishing apparatus is connected to a four-color rotary 
metering roller to said peripheral outer surface of printed sheet is provided by said four- 
said form roller; * color rotary press. 

a rubber blanket cylinder which is selectively in 25 ^ An apparatus according to claim 1, wherein said 

contact with said peripheral outer surface of said roughened peripheral surface is formed by buffmg. 

form roller, said rubber blanket cylinder having an An apparatus according to claim 1, wherein said 

outer peripheral surface^ said rubber blanket cylin- means for rotating said metering roller includes means 

der bdng rotated m a direction opposite said first for selectively transferring said varnish from said pe- 

directioQ to allow transfer of said varnish from said 30 ripheral outer surface of said form roller to said outer 

peripheral outer surface of said form roller onto periphe;^ surface of said rubber blanket cylinder, 

said outer peripheral surface of said rubber blanket • • » • • • 
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[57] ABsnucr 

A doctor blade assembly ad^ed for applying liquid 
uniformly to a rotating transfer roUer includes an appli- 
cator head having a channel-like cavity extending longi- 
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tudinally parallel to the transfer roller axis. A pair of 
doctor blades extend obliquely from the longitudinal 
edges of the channel to impinge on the circumferential 
surface of the transfer roller. The blades each may be 
secured by longitudinally spaced screws, or by a blade 
holder secured to a longitadxnal piano hinge and spring 
biased to damp the respective blade. A pair of rotary 
end seals are joined to tiie opposed ends of the channel 
to form a sealed chamber against the transfer roller. 
Each end seal includes an end plate resiliently imping- 
ing on the end surface of the transfer roller, and a seal 
member secured to the end plate and disposed to engage 
the endmost portion of the circumferential roller sur- 
face. A plurality of monnting lugs extend outwardly 
from the applicator head* each lug including a stepped, 
sexni<ylindrical portion. A tike plurality of mounting 
blocks are secured to support arms extending from a 
pivot shaft that is parallel to the axis of the transfer 
roller, each mounting block having a slot dimensioned 
to receive one of the mounting lugs in precision fit. 
Mounting screws extend from the support arms and 
mountmg block to the applicator head. A plurality of 
applicator heads are provided, all with the same mount- 
ing lug spacing, so that applicatof heads may be inter- 
changed quickly by rotating the pivot shaft away from 
the transfer roller, sliding the lugs out of the mounting 
block slots, inserting the lags of a replacement head into 
the mounting block slots, tightening the mounting 
screws, and rotating the shaft to move the replacement 
head into impingement with the transfer roller. 

15 Claims, 4 Drawing Sheets 
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DOCTOR BLADE ASSEMBLY WITH ROTARY 
END SEALS AND INTERCHANGEABLE HEADS 

BACKGROUND OF THE INVENTION 5 

In the application of liquid substances to a moving 
web of material, it is considered well known in the art to 
apply the liquid using a rotating transfer roller, and to 
directly apply the liquid uniformly onto the roller by 
means of a doctor blade assembly. The doctor blade 
assembly generally includes a reservoir chamber ex- 
tending the length of the transfer roller and in contact 
with the drcuxnferentia] surface thereof, and a pair of 
doctor blades extending longitudinally on either side of 
the chamber. The doctor blades are angled obliquely 
toward the transfer roller surface, and serve both to seal 
the reservoir chamber to the roller and to form a uni- 
form film of liquid on the roller transfer surface. The 
assembly also must include some means to seal the reser- 
voir chamber at the ends of the roller, so that the liquid 
is not flung torn the roUer into the surroundings, and so. 
that the the liquid may be pumped through the reservoir 
during the transfer process. Such transfer systems are 
used in flexographic and gravure printing, adhesive 
applicators m the paper converting industry, coating ^ 
applicators in many different industrial processes, and 
the like. 

A persistent problem in prior art transfer systems is 
the sealing arrangement with the transfer roller. It may 
be appreciated that the transfer roller operates at High 30 
speed, on the order of 1000 linear feet per minute, and 
the end seals of the doctor blade assembly wear quickly. 
As the end seals wear, the applied liquid is flung from 
the transfer roller, causing a difficult and tnessy cleanup 
problem. Furthennore, the doctor blades themselves 3S 
must be aligned with the roller with extreme precision, 
with tolerances to one thousandth of an inch. These two 
factors combine synergistically to reduce the productiv- 
ity of the transfer system. That is, when the end seals or 
the doctor blades are too worn to be used further, the 40 
system mMst be shut down, the head must be removed, 
and the end seals replaced. Likewise, changing ink 
color in a printing press also requires removal and re- 
placexnent of the doctor blade head. When the head is 
resecured to the transfer toller assembly, it must be 43 
carefully aligned to the transfer roller so that the liquid 
is once again uniformly applied to the roller and to the 
moving web of material The steps of rebuilding or 
replacing the end seals and re-aligning the doctor blade 
head result in an unacceptable amount of down time for SO 
the transfer system. Clearly the prior art indicates the 
need for a system which reduces the time required to 
rebuild the end seals and re-align the bead. 

One approach known in the prior art provides a pair 
of stationary end seal members impinging on the ends of 33 
the transfer roller, so that the doctor blade head may 
form a seal with the stationary seals rather than with the 
moving surface of the transfer roller. Thb seaUng ar- 
rangement requires sealing hardware to be mounted on 
the transfer roller and machine frames which is more 60 
cumbersome and costly. This system also does not in- 
corporate a feature to easily remove and replace the 
doctor blade head. 

SUMMARY OF THE PRESENT IN^VENTION 

The present invention generally comprises a doctor 
blade system for transfer roller applicators that over- 
comes the serious drawbacks in the prior art noted 
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above. One salient feature of the invention is the provi- 
sion of a doctor blade mounting system that permits the 
quick change of interchangeable doctor blade heads, so 
that as the doctor blades wear out, the doctor blade 
head may be replaced within seconds by a fresh doctor 
blade head. Likewise, changing of ink color on a print- 
ing press may be accomplished with very little down 
time by using interchangeable doctor blade heads. 

Furthennore, the mounting system of the invention is 
designed to align the interchangeable doctor blade 
heads with a precision and repeatability unknown in the 
prior art, so that setup time and downtime are virtually 
eliminated. 

The doctor blade assembly adapted for applying liq- 
uid uniformly to a rotating transfer roller includes an 
applicator head having a channel-like cavity extending 
longitudinally parallel to the transfer roUer axis. A pair 
of doctor blades extend obliquely from the longitudinal 
edges of the channel to impinge on the circumferential 
surface of the transfer roller. The blades each may be 
secured either by longitudixudly spaced screws, or, in an 
alternative embodiment, by a blade holder secured to a 
longitudinal piano hinge and spring biased to clamp the 
respective blade. 

The invention includes pair of rotary end seals joined 
to the opposed ends of the channel to form a sealed 
engagement against the moving surface of the transfer 
roller. Each end seal includes an end plate resiliently 
impinging on the end surface of the transfer roller, and 
a seal member secured between the end plate and the 
end of the channel member and disposed to engage the 
endmost portion of the circumferential roller surface. 
The seal members are easily replaced by quick removal 
of the end plates an substitution of new seal members. 

The quick change mounting feature includes a plural- 
ity of mounting lugs extending outwardly from the 
outer longitudinal surface of the applicator head, each 
lug mclttding a stepped, semi-cylindrical portion. A like 
plurality of mounting blocks are secured to a pivot shaft 
extending parallel to the axis of the transfer roller, each 
mounting block having a slot dunensioned to receive 
one of the mounting lugs in precision fit, in the manner 
of a Woodruff key arrangemenL At least two applicator 
heads are provided, with the same precision mounting 
lug spacing, so that applicator heads may be inter- 
changed quickly by rotating the pivot shaft away from 
the transfer roller, sliding the lugs out of the mounting 
block slots, inserting the lugs of a replacement head into 
the mounting block slots, and rotating the shaft to move 
the replacement head into impingement with the trans- 
fer roller. The mounting blocks are provided with ver- 
nier adjustment mechanisms to facilitate alignment of 
the heads with the transfer roller; however, after the 
system is set up, heads may be interchanged with little 
or no readjustment. 

BRIEF DESCRIFnON OF THE DRAWINGS 

FIG, 1 is a perspective view of the doctor blade sys- 
tem of the present invention, shown engaged with a 
typical prior art transfer roller. 

FIG. 2 is a partial elevation of the outer longitudinal 
surface of the doctor blade bead of the present inven- 
tion, showing in particular a nK>unting lug thereof. 

FIG. 3 is a partial plan view of the doctor blade head, 
showing the liquid chamber and the doctor blades. 

FIG. 4 L5 an end elevation of the end plate of the seal 
assembly of the present invention. 
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FIG. 5 IS an enlarged inside end view of the seal opposite the staface 37. The groove 38 permits in- 
assembly of the present invention. creased flezore of the portion impinging on the transfer 

FIG. 6 is a partially sectioned side view of the end roller, and aids in fonning a seal between the surface 37 

seal assembly as shown in FIG. 5. and the end of the transfer roUer. The spacing of the 

FIG. 7 IS a partial top view ofthe doctor blade system 5 confronting surfeces 37 of the two end plates is slightly 

of the present mvention, shown engaged with a typical less than the length of the transfer toUer, so that the end 

™!^"- ^ , , , ^ ^ Pla*« impinge on the ends of the roller sufficiently 

FIG. 8 IS a cross-sectional elevation of the doctor tightly to prevent any significant stinging of liquid from 

blade system, taken along hue 8-« of no. 7. the ends of the transfer roUer. 
A 'a " P."*^ cross-scotional elevation of the 10 The end seal also includes an inner end plate 41 se- 

doctor blade system, taken along Ime 9-9 of FIG. 7. ^ured to the respective end surface ofthe chLnel mem- 

FIG. 10 « a ciDSs-sectional ele vation of die mountog ^ be appreciated that the base portion 32 of 

block-mo,«tmg lug engagement of the doctor blade tj,, end plate 31 b sufflcientiy wkte to spka the end of 

system of the present mvwtion. the channel member 21. and that the faner plate 41 

no. 11 B a cross-sectional end view of a forther 15 ^^wlei an inset portion dimensionsed to fit within the 

emooaiment ot tnc mventton ror mounting the doctor channel cavity 22 in close Ht The end plate 31 and 41 

blades on the applicator head. ^ ^^^^^ ^ ^ the channel cavity 

DESCRIPTION OF THE PREFERRED in liquidretaining fashion. In addition, the inner plate 41 

EMBODIMENT -q includes a tab portion 42 extending upwardly therefrom 

- The present invention generaUy comprises an im- fr^^l^JS S^^^^ "^i "u"" 
proved doctor blade assembly for use in applying Uq- end plate surface. A soft railient seal member 
uids in general to a transfer roller, such prSting ^^^^ withm the pocket 44. The tab portion 42 
presses, adhesive applicators, coating machines, and the "^f"^ ^. an:uateupi«r surface, and the upper surface 
like. With regard to FIG. 1, a typical transfer roller 12 25 ^ " provided with an 
is shown, the roller being adapted to apply Uquid cither ^ *P*^ upwardly from the tab 
to a printing drum or to apply Uquid directly to a mov- PO^ion. The surface 46 is curved to conform to the 
ing web of material, as is known in the prior art The circumferential surface of the transfer roller 12, and is 

- Uquid is suppUed to the *toUer 12 by a doctor blade «i«posed to unpinge on the endmost portion of the cir- 
applicator head 13 which is secured by a mounting 30 c«™ferential surfecc in sealing fashion, 
arrangement 14 to a pivot shaft 16 extending parallel to should be noted that the doctor blade head 13 is 
the axis of rotation of the transfer roller. A handle 17 designed to engage the transfer roller in a sealed fash- 
extends from the pivot shaft 16 to facilitate rotation of ^ doctor blades engage the entirety of the 
the shaft 16 and movement of the head 13 into and out generally smooth surface of the transfer roller and pcr- 
of engagement with the transfer roller. 35 ™it only a thin film of liquid to discharge from the 

The primary structural component of the head 13 is a cavity 22 to the transfer roller. The end seal assembly 

channel-like member 21, shown particularly in FIGS. 3 ^® of the channel cavity, and also forms 

and 8. The member 21 includes an open-ended channel ^ ^ between the ends of the doctor blade assembly 

cavity 22 extending longitudinally therein, and the Ion- of the transfer roller. Thus the channel 
gitndinaily extending sides 23 of the member 21 are 40 cavity 22 is sealed as a closed chamber with the transfer 

sloped obliquely in outwardly converging fashion. A roller, and this closed chamber retains a reservoir of 

plurality of locating pins 24 are spaced along the sur- ^qM to be applied to the roller. Indeed* the bead 13 

faces 23 to provide alignment for a pair of doctor blades also includes means (not shown) for circulating a liquid, 

26, as shown in FIG. 3. A pair of blade covers 27 are ^^ch as printing ink or bonding adhesive, through the 
also provided, each disposed atop one of the blades 26 45 chamber, so that the liquid remains constant in viscosity 

and secured by screws 28 extending into tapped holes and uniform in composition. 

29 extending into the respective surfooes 23. The bhuies ^ member 43, although being formed of soft 

26 are aligned precisely by the pins 24 to be parallel to resilient rubber material or the like, is able to withstand 

each other and to the axis of the cavity 22. The con- t&pid wear against the rapidly rotating roller surface, 

fronting edges ofthe blades extend beyond their respec- 50 To facilitate the removal and replacement of the seal 

tive blade covers to impinge on the circumferential member 43, the end plates 31 are secured to the ends of 

surface of the transfer roller, as shown in FIG. 8. the member 21 by means of a plurality of screws 47 

The doctor blade applicator head 13 also includes a having knob ends for easy manipulation without special 

pair of end seal assemblies adapted to seal tiie open ends tools, as shown in FIGS. 2-4. 

of the channel cavity 22 and to engage the routing 55 As noted in the foregoing, an important aspect of the 

transfer roller in sealing fashion. As shown in FIGS. 5 present invention is the provision of interchangeable 

and 6 in particular, each end seal assembly includes an doctor blade heads 13, and a mounting system 14 that 

end plate 31 formed of a resilient, durable polymer such permits the quick exchange of heads and realignment of 

as Dclrin TM or the like. Each end plate 31 includes a a replacement head with the transfer roller. With regard 

generally retangnlar base portion 32, a medial portion 60 to FIGS. 1 and 2, each head 13 is provided with a pair 

33 having tapering, converging sides, and an upper of mounting lugs 51 spaced longitudinally, all of the 

tab-like portion 34. The medial and upper portions 33 interchangeable heads having the same lugs 51 disposed 

and 34 include a continuous surface 37 which js adapted precisely at the same spacing and location. The lugs 51. 

to impinge direcUy on the end surface of the transfer which extend from the outer longitudinal surface of the 

roller, as shown for example in FIG. 7. To enhance the 65 head, are shaped as sections of a cylinder extending 

resUicnt unpmgement on the roller end surface, the orthogonally from the head each section comprising 

medial JMjrtion of the end plate is provided with a deep slightly more than 180* of the cylinder. In addition, the 

groove 38 extendmg laterally in die end plate sur&ce outer end of each lug is provided wih a flange 52 ex- 
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tending radially outwardly from the cylinder in stepped 
fashion, as shown in FIGS. 1, 7, and 10. 

The mounting arrangement 14 also includes a pair of 
support arm assemblies 54, each joined to the pivot shaft 
16 and rigidly affixed thereto in precise alignment paral- 5 
lei to each other. The support arm assemblies are 
formed as identical, mirror image assemblies so that the 
description of one will suffice for both. With regard to 
FIGS. 1 and 7-10, each assembly 54 includes a support 
arm 56 formed in dogleg fashion, the offset end of the 10 
aim provided with a hole through which the shaft 16 is 
received and keyed A mounting block 57 is joined to 
the support arm by means of a stub shaft 58, so that the 
mounting block may be pivoted about an ans that is 
parallel to the axes of the shaft 16 and the transfer roller 1 5 
12. A bar 59 extends from the support arm adjacent to 
the mounting block 57, and an angle setting screw 61 
extends from the bar 59 to be received in a tapped hole 
in the mounting block. It may be appreciated that, due 
to the offset between the screw and the shaft 58, the 20 
knob head of the screw may be turned to selectively 
limit the range of angles or repose of the mounting 
block with respect to the support arm when a doctor 
blade head is not secured to the mounting block. 

Each mounting block is provided with an slot 62 23 
extending into the upper surface thereof and having a 
stepped, semi-cylindrical confonnatioa complementary 
to one of the mounting lugs 51. Each support arm fur- 
ther includes a ^kir of mounting screws 63 extending 
therethrough and aligned to impinge on hardened but- 30 
tons extending from the outer surface of the head 13. 
The screws 63 thus set the angle of the head with re- 
spect to the support arm. A further set screw 64 extends 
from the outer surface of the mounting block to the slot 
62, and is disposed to be received in a tapped hole pro- 1$ 
vided in the moimting lug 51, as shown in HG. 7* 

It may be appreciated that the handle 17 may be 
employed to rotate the shaft 16 and swing the doctor 
blade head 13 away from the transfer roller 12, and that 
the head may easily be removed from the mounting 40 
blocks by releasing the screws 64, and lifting the head to 
remove the mounting lugs from the moimting slots 62. 
To replace the removed head, a ftirther head 12 is se- 
cured by first placing its mounting hags 51 into the slots 
62 of the mountmg blocks, thereby automatically align- 45 
ing aO the relevant screw holes. Tlie screws 64 are then 
tightened into the mounting lugs, and the screws 63 
maintain the requisite setup angle of the replacement 
head. It should be noted that the screws 63 and 64 in- 
clude lock nuts which aid in setting the position of the 50 
doctor blade head, and which remain fixed once the 
setup is perfected. The new head is thereby aligned with 
the mounting blocks precisely in the position of the 
removed head. The handle 17 then is rotated to swing 
the new head into engagement with the transfer roller, ss 
A stop on the shaft 16 (not shown) limits the head 
movement toward and away from the transfer roller. 

The angle adjustment control screw 61 is employed 
for setup ptuposes to hold the mounting blocks in posi- 
tion to receive a doctor blade head. Due to precise 60 
machining and placement of the mounting lugs and 
screws, the an^e adjustment set by the screws 63 
should not require any modification during replacement 
of the doctor blade heads. The quick change capability 
and interchangeability of the heads, toge^er with the 65 
accurate repeaubility of placement of the heads, virtu- 
ally eliminates downtime for the transfer roller system. 
Furthermore, the end seals are adapted to be disassem- 
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bled and replaced quickly, and this task may be accom- 
plished off-line while the transfer roller system contin- 
ues to operate. 

A further embodiment of the invention, shown in 
FIG, 11, discloses another system for securing the doc- 
tor blades 26 to the surfaces 23 of the member 21. A pair 
of piano hinges 71 are each secured longitudinally along 
Che entire length of one of the surfaces 23, and a blade 
cover 72 is secured to each of the piano hinges. A plu- 
rality of coil springs 73 are secured in recesses spaced 
along each surface 23, and disposed to expand against 
one edge of the respective blade cover 72 and drive the 
blade cover to clamp the blade 26 against the surface 23. 
This system permits quicker removal and replacement 
of the doctor blades, which are also subject to wear and 
require periodic maintenance. 
I claim: 

1. A doctor Made assembly adapted for applying a 
liquid uniformly to a rotating transfer roller, compris- 
ing; 

a^longitudinaUy extending doctor blade head having a 
channel-like cavity formed therein and oriented 
parallel to the transfer roller, a pair of doctor 
blades disposed on opposed sides of said cavity and 
extending the length thereof and adapted to im- 
pinge on the transfer roller, 
said pair of doctor blades extending parallel to the 
transfer roller and conver^g as they extend from 
-said opposed sides of said cavity toward the trans- 
fer roller, 

a pair of end seal assemblies secured to said doctor 
blade head and disposed at opposite ends of said 
cavity, each end seal assembly including means for 
establishing a high pressure Hquid seal with a rotat- 
ing peripheral surfiace portion of the transfer roller 
at a respective end of the transfer roller, and 
means for supporting said doctor blade head and 
removably positioning saki doctor blade head so 
that said doctor blades may be moved into and out 
of engagement with the transfer roller. 

2. The doctor blade assembly of claim 1, further in- 
cluding a plurality of said doctor blade heads, said 
means for supporting said doctor blade head including 
means for interchangeably removing and securing any 
one of said plurality of doctor blade heads in substan- 
tially identical alignment with respect to the transfer 
roller. 

3. The doctor blade assembly of claim 2, wherein said 
means for supporting said doctor blade heads include a 
plurality of mounting lugs extending from each of said 
doctor blade heads, a like plurality of mounting blocks, 
a plurality of slots* each extending into one of said 
mounting blocks and dimensioned to receive one of said 
mounting lugs in close fit, and support arm means con- 
nected to said mounting blocks. 

4. The doctor blade assembly of claim 3, wherein said 
support arm means includes a pivot shaft extending 
generally parallel to the transfer roller, and a like plural- 
ity of support arms extending fixedly from said pivot 
shaft in parallel alignment each to the other. 

5. A doctor blade assembly adapted for applying a 
liquid uniformly to a rotating transfer roller, compris- 
ing; 

a longitudinally extending doctor blade head having a 
channel-like cavity formed therein and oriented 
parallel -to the transfer roller, a pair of doctor 
blades disposed on opposed sides of said cavity and 
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extending the length thereof and adapted to im- 
pinge on the transfer roller, 

a pair of end seal assemblies secured to said doctor 
blade head and disposed at opposite ends of said 
cavity, each end seal assembly indoding means for 
establishing a liquid seal with a rotating peripheral 
surface portion of the transfer roller at a respective 
end of a transfer roller^ 

means for supporting said doctor blade head and 
removably positioning said doctor blade head so 
that said doctor blades may be moved into and out 
of engagement with the transfer roller^ 

a plurality of said doctor blade heads, saiid means for 
supporting said doctor blade head including means 

. for interchangeably removing and securing any 
one of said plurality of doctor blade heads in sub- 
stantially identical alignment with respect to the 
transfer rollen 

said means for supportmg said doctor blade heads 
including a plurality of mounting lugs extending 
from each of said doctor blade heads, a like plural- 
ity of mounting blocks, a plurality of slots, each 
extending into one of said mounting blocks and 
dimensioned to receive one of said mounting lugs 
in close fit, and support arm means connected to 
said mounting blocks, 

said support arm means including a pivot shaft ex- 
tendins^generally parallel to the transfer roller, and 
a like piurality of support arms extending fixedly 
from said pivot shaft in parallel alignment each to 
the other, and 

means for joining each of said mounting blocks to one 
of said support arms, including a stub shaft extend- 
ing from each of said support arms and pivotally 
received in a respective mounting block, said stub 
shaft extending generally parallel to said pivot 
shaft and said transfer roUer. 

6. The doctor blade assembly of claim 5, further in- 
cluding adjustment means for selectively setting the 
angular disposition of each of said mounting blocks 40 
about the respective stub shaft. 

7. The doc^r blade assembly of claim 5, further in- 
cluding a plurality of mounting screws extending from 
each of sadd support arms and adapted to impinge on 
hardened buttons extending from an outer surface of 45 
each of said doctor blade heads. 

8. The doctor blade assembly of claim 1, wherein said 
end seal assemblies each include an end plate removably 
secured to a longitudinally opposed end of said doctor 
blade head and having a proximal end portion dimen- 
sioned to extend across one end of said channel-like 
cavity in seaUng fashion, said end phte Anther includ- 
ing a distal end portion disposed to impinge on the end 
surface of the transfer roller. 

9. The doctor blade assembly of claim 8, wherein 55 
each of said end seal assemblies further includes a resili- 
dent seal member secured to said end plate, said resilient 
seal member mcluding a distal sur&ce disposed to im- 
pinge on a rotating drcumferential portion of the trans- 
fer roller. 

10. The doctor blade assemUy of claim % wherein 
said distal surface of said resilient seal member is pro- 
vided with an arcuate conformation complementary to 
the curvature of the transfer roller. 

11. The doctor blade assembly of claim 9, wherein 
each of said end seal assemblies further includes an inner 
plate secured to said end plate and disposed to retain 
said resilient seal member therebetween. 
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12. The doctor blade assembly of claim 1, further 
Lncluding means for removably secxmng said pair of 
doctor blades to said head, including a pair of longitudi- 
nally disposed oblique surfaces extending along op- 
posed sides of said channel-like cavity, a plurality of 
locating pins spaced along each of said oblique surfaces, 
and a pair of blade covers, each disposed to be remov- 
ably secured to one of said oblique surfaces and to 
clamp a respective one of said doctor blades therebe- 
tween. 

13. The doctor blade assembly of claim 1, further 
including means for removably securing said pair of 
doctor blades to said head, including a pair of longitudi- 
nally disposed oblique surfaces extending along op- 
posed sides of said channel-like cavity, a pair of piano 
hinges, each extending substantially the length of one of 
said oblique surfaces, a pair of blade cover members, 
each secured to one of said piano hinges, and resilient 
means for biasing each of said blade cover members to 
rotate and impinge on the respective oblique surface 
and clamp one of said doctor blades therebetween. 

14. A doctor blade assembly adapted for applying a 
liquid uniformly to a rotating transfer roller, compris- 
ing 

a longitudinally extending doctor blade head having a 
channel-like cavity formed therein and oriented 
parallel to the transfeL roller, a pair of doctor 
blades disposed on opposed sides of said cavity and 
extending the length thereof and adapted to im- 
pinge on the transfer roller, 
a pair of end seal assemblies secured to said doctor 
blade head and disposed at opposite ends of said 
cavity, each end seal assembly including means for 
establishing a liquid seal with a rotating peripheral 
surface portion of the transfer roller at a respective 
end of the transfer rolkr, 
means for supporting said doctor blade head and 
removably positioning said doctor blade head so 
that said doctor blades may be moved into and out 
of engagement with the transfer roller, 
said end seal assemblies each including an end plate 
removably secured to a longitudinally opposed end 
of said doctor blade head and having a proximal 
end portion dimensioned to extend across one end 
of said channel-like cavity in sealing fashion, said 
end plate further including a distal end portion 
disposed to impinge on the end surface of the trans- 
fer roller, 

each of said distal portions of said end plates includ- 
ing a planar surface portion adapted to impinge on 
the end of said transfer roll, and further including a 
second sorface opposed to said planar surface por- 
tion, and groove means extending in said second 
surface to provide fflhanced resilient engagement 
of said distal end portion against the end surface of 
said transfer roller. 

15. A doctor blade assembly adapted for applying a 
liquid uniformly to a rotating transfer roller, compris- 

60 ing; 

a longitudinally extending doctor blade head having a 
channel-like cavity formed therein and oriented 
parallel to the transfer roller, a pair of doctor 
blades disposed on opposed sides of said cavity and 
extending the length thereof and adapted to im- 
pmge on the transfer roller, 
said pair of doctor blades extending parallel to the 
transfer roller and converging as they extend from 
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said opposed sides of said cavity toward the trans- 
fer roller, 

a pair of end seal assemblies secured to said doctor 
blade head and disposed at opposite ends of said 
cavity, each end seal assembly tnduding means for 
establisbing a high pressure liquid seal with a rotat- 
ing peripheral surface portion of the transfer roller 
at a respective end of the transfer roller and means 
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for overlapping the respective end surface of the 
transfer roller, and 
means for supporting said doctor blade head and 
removably positioning said doctor blade head so 
that said doctor blades may be moved into and out 
of engagement with the transfer roller. 
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[57] ABSTRACT 

An offset lithographic printing method and machine 
having a plurality of in-line liquid application stations, 
at least one of which is an ink image-printing station for 
printing lithographic ink images on a suitable receptive 
copy sheet, and at least the final downstream liquid- 
application station is a coating application station for 
printing a protective, and/or aesthetic coating over 
selected portions of, or over the entire ink image- 
printed surface of the copy sheet. The present method 
and apparatus involves the placement of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or vehicle from the ink images and/or 
to solidify the liquid coating applied at upstream sta- 
tions before the application of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion. 

5 Claims, 1 Drawing Sheet 
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• «^ ™. coating composition is applied there- 

^?i^S£^'s^STAno^^s ^ ^'^r ' ^ ^^^^ thrcia.pe„i„g 

iXNCi-uuiNG AN INTERSTATION DRYER system in the copy sheets, produces a visible change in 

BACKOROTiNn OF THF TXTVFTsjTTnM . appearance of the portions of the coating overlying 

BACKGROUND OF THE INVENTION 5 the printed images during the evaporation of the sol- 

Convcntional lithographic offset printing machines vent» diluent, water, etc., whereby, for example, a 

or presses comprise one or more image-printing stations glossy-surfaced protective coating acquires a flat, matte 

each having a plate cylinder to which is fastened a thin or non-glossy surface, particularly in areas overlying 

hydrophilic, oleophobic printing plate having image the dried and cured printed images, and even the af- 

areas which are oleophilic and hydroprobic and back- fected areas are not uniform in appearance depending 

ground areas which are oleophobic and hydrophiUc. upon the colors and/or surface areas of the underlyine 

The plate surface is continuously wetted with aqueous printed images. For example, printed colored photo 

damping solution^ which adheres only to the back- graphs, half-tone illustrations. Ld the like, which are 

ground areas, and « then mked with oleoresinous ink intended to be emphasized or heightened i^ Lp^^^^ 

composiUon which adheres only to the image areas of . J,. ^. , " ayy^^oLn^^, 

the plate as wet ink. The ink is offset-transfe^ed to the 'vJJ ^dL^fi ^fZ^H^^^'^'^K 

rubber surface of a contacting blanket cylinder, and °f degradauon m the umforimty of 

then retransferred to the receptive surfaceTa c^y J^Jf^trT '^'^^ °^ 

web or a succession of copy sheets, such as of paper. * i - sneets. 

where the ink gradually hardens or cures by oxid^n 20 . <=ases where the protective or aesthetic coat- 
after passing through a final drying station located ^ spot-apphed. such as over printed photo- 
downstream of the final Uquid application station where S^^P*^' product Ulustrations, etc., the images printed on 
the volatile solvent is evaporated from the ink Qomposi- surface areas of the copy sheets remain exposed 
tion of the images. can stick to adjacent copy sheets unless stilting 

Since image-curing is gradual, it is conventional to 25 powder is applied, as discussed herein before, 
spray the printed copies with starch or other "stilting" ^® speed of operation of conventional offset print- 
powder before the copies are stacked. This prevents ^8 and coating machines makes it impossible to apply 
sticking of the uncured ink images to adjacent copies successive continuous and spot coatings to a succession 
and also permits the circulation of air for the oxidation- copy sheets because the second coating will not ad- 
curing process. 30 here property tojhe first coating while the latter is still 
• In cases where cost is not a factor and/or where the wet, and/or th^'second coating will undergo degrada- 
aesthetic advantages of a protective supercoatmg are tion or loss of gloss during drying of the underlying 
desired, it is known to provide the printing machine coating. 

with a downstream coating station having a blanket These defects are of substantial importance in cases 

cyhnder associated with a coating appUcation unit for 35 where the additional expense of one or more coatings is 

the apphcatoon of an overaU protective coating over the justified by the desired results, Le., promotional posters, 

enure printed ara of the copy sheets or web. artwork, product containers, record jackets, videocas- 

.h!^ avoKis the necessity of ppwd^^ng the sette boxes, etc. The defects, i.e.. mieven surface ap- 

S^alsiTf^c H '^'i'^" ^ ^^"^ of ^« co^nm. detract from the appearanc^ 

associated with the blanket cylinder or movOT««^- ^eci^of muln^^^^ 

tween coating and non<oating or retracted Sons ^"f '^"^ presence of residual volatile solvents, dtlu- 
Reference is also made to my copending U.^pateni ^""^ water etc.. withm the oleoresmous inks of the 
application. Serial No. 65.954. filed on even date here- 45 '^^^^^^ photopphs. and the presence of water m the 
with. *^Py sheets, at the time that the first coating is applied 
Protective coating compositions also improve the ^^^f^""^* and/or to the presence of volatUe solvents, 
appearance of printed documents, particulariy high ^r water within the first coating or undercoat- 
quality, multi-color copies such as posters, product ^ ^® time that the second coating is applied there- 
brochures, etc., by providing glossy or matte finishes 30 9^^^' ^ application of a top coating over the printed 
over the entire image-printed surface or over selected ^°^ages and/or over a first coating retards the volatile 
image-printed portions thereof such as photographs. solvent, diluent or water against escape in the final 
product illustrations, etc Selected area coating, spot drying station, but it eventually migrates into the top 
coating or perfect registration over predetermined lim- coating during the final drying and gradual curmg of 
iled printed areas of the copies is advantageous from a 55 images over a period of several hours time, 
cost standpoint since the coating compositions are rela- resulting in a loss of perfection in the surface finish of 
lively expensive and the volume required is reduced if ^^P coating. 

the coating is only printed in registration where desired. qitx^tm a i> v ni? -r™ Txn/cxrr^^x, 

Also, spot coating is frequently used as a means for . SUMMARY OF THE INVENTION 

highlighting certain portions of the printed copies such 60 It is an object of the present invention to provide a 

as company name or logo, product illustrations, photo- novel printing and coating method and apparatus for 

8^^^ . the in-line apphcation of one or more protective or 

while the in-line application of a protective or acs- aesthetic coatings over imaged subject matter offset- 

thetic coating over the offset-printed images on a sue- printed onto each of a succession of copy sheets while 

cession of copy sheets will prevent the dried but un- 63 avoiding the usual degradation or loss of uniformity of 

oared pnntcd images from sticking to adjacent copy thesurfaceappearanccof areas of the coating(s) applied 

sheets, the relatively wet condition of the printing ink over the printed images and/or over underlying coated 

composition and its solvent and/or diluent content, at areas unucriymg coaiea 
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It IS another objective of the present invention to The novei method and apparatus of the present in- 
enable the in-line application of a second protective or vention overcomes these problems by drying the ink- 
aesthetic coatmg, such as a giossy-finish spot coating, imaged and/or undercoated copy sheets prior to the 
over a first protective coating, such as a continuous application of the undercoating over the ink-pnnted 
matte-finish coating, whUe avoiding the problems of 5 images and/or prior to the application of the supercoat- 
poor adhesion and degradation or loss of glossy surface ing over the undercoating. whereby substantial ly-per- 
appearance of the second coating. feet coatings having excellent surface properties, such 

Essentially, the present invention is concerned with as gloss, are produced, 
providing unblemished coated lithographic copies of 

the types desired in cases where the additional expense !0 DESCRIPTION OF THE DRAWING 



of supercoatings is justified by the desired results. FIG. 1 is a vertical cross-sectional view, through the 
The present method and apparatus provides for the final three liquid application stations of an offset print- 
m-linc drying of lithographic ink images, including ing machine, illustrating the interposition of in-line dry- 
photographic multi-color reproductions, and/or the ing stations between the last two liquid application 
drymg of first continuous or spot coatings, printed or 15 stations and a fmal downstream liquid application sta- 
applied at one liquid application station before the appli- tion which is a coating-application station, 
cation of a continuous or spot coating over said ink 

images or over said continuous spot coating at the next DETAILED DESCRIPTION OF THE DRAWING 

downstream liquid application station by interposing an Referring to the drawing, FIG. 1 illustrates a down- 
m-line drying station between said one and next liquid 20 stream portion of an offset printing machine 10 compns- 

appUcation stations in order to more completely dry the ing three liquid appUcation stations 11. 12 and 13 a 

ink images or Hrst coating prior to the application of a coating apparatus U according to aforementioned co- 

fmal coating thereover, whereby the eventual drying of pending application Serial No. 65,954 filed June 24 

said final coaung results in a substantially perfect sur- 1987. comprising a ooating carriage 15. a fmal radiation 
face finish . 25 drying station 16 including air knives 16a. and a contin- 

The oleoresinous mks conventionaUy used to print uous copy sheet conveyor means 17 which moves a 

lithographic copies generally comprise a mixture of succession of copy sheets 18 through the printing ma- 

^- oxidizable drying oils, such as safflower oil or linseed chine. 

-|:: oU. a compatible resin binder material, such as a phcno- The furst liquid application station 11 U a conven- 
r _ he resm or a vaniish, pigment such as carbon black. 30 tional offset image printing station comprising a plate 

drying agents, and a volatile solvent such as mineral cylinder 19. to which is clamped an imaged lithognaphic 

f " spintso^r other solvent for the resin and oil. The printed printing plate 20 cariying oleophilic image areas such 

y : copy sheets also conum some water from the dampen- as words, photographs, etc. on an oleophobic hydro- 

mg system. Drymg of the images occurs in two stages. philic background. The conventional clamping means 
namely evaporanon of the volatile solvent in the first 35 permits some degree of lateral or axial adjustrnenl and 

stage to form the relatively dry. tacky printed images, some degree of wrap-around or circumferential adjust- 

fi and oxidaaon-curmg of the oleoresinous printed com- ment of the plate 20 relative to the plate cylinder 19 

position which requires several hours time and results in Plate cylinder 19 is associated with a dampening system 

the final non-sticky, smear-resistant printed images. The 21 for wetting the entire hydrophiUc background sur- 
present mvention is concerned with first-stage drying or 40 face of plate 20 with aqueous dampening fluid, and with 

solvent/water evaporation prior to the application of a an inking system 22 for selectively inking the image 

supercoatmg over the pnnted images areas of the plate 20 with liquid oleoresinous ink compo- 

U^, ihe coatmg composiuons conventionaUy-used to sition containing a voUtilc organic solvent 

C: fPr^ protective or aesthetic coatings over printed The inked plate 20 is rotated against the ink-receptive 

; lithographic images are aqueous solutions, dispersions 45 surface of a blanket cylinder 23, to which the wet ink 

a..- or emulsions of water-dispersible or water-soluble film- images are offset or transferred, and the blanket cylin- 

h forming bmder materials, such as acrylic resins, hydro- der 23 is rotated against a copy sheet 18. passed m the 

phihc coUoidj^ vmyl alcohol, etc. Also, coating compo- nip between the blanket cylinder 23 and an impression 

smons free of volatile solventt or vehicles are com- cylinder 24. to transfer the wet ink images to the copy 

monly used, sudi as resm precursor compositions which 50 sheet 18 and form an image-printed copy sheet 18A 

are polymenzable or curable by exposure to ultraviolet Some water from the dam^elg syst^l ZZ tr!n^ 

or other radiation. Such compositions are based upon. ferred to the surface of the copy sheet 18A. Sheet ISA 

oTj^'ln^ Z:."'"^ °' ^'^^y^^ °^ P^oto- is conveyed, imaged face up. through a 25 firs 'dryWig 

/n!^ mh.. 1^ ^""'T'^ cross-lmkmg agents and- interstation 25. comprising a pair of spaced, elongate air 

annli^ a^ mgredients. Both solvent- 55 knives 26 and 27 and\ va|or-«traction unU 28 cLta^^ 

dune^r^rZ r^'^'' l-^^^^ an intake fan and a outlet conduit 29 which conveys 

duce microporous coatmgs which are permeable to the volatile vehicle vapors to a recovery unit to the 

oxygen to hasten the curing of the oleoresinous inks. atmosphere or for 30 oAer s^e d s^sT 

Ztf^ T ^ P^""^*'^^ sol- As Ulusirated. the printed copy sheets 18 A. are con- 

vente. dduents and water the escape of these volatiles 60 veyed by grippers past the first ^ knife 26. i^de tran^- 

Thf^^f^ u . «ined printed copy sheets 18B Which move into the next 

The second problem, pertmcnt to the embodiment of liquid application station 12 

drymg between coating stations, relates to the reduced The air knives 26 and 27 and the extraction unit 28 are 

oSh"^^^^ conventional elements no^al^y u^ H^^^^ 

[^ttvt?;^.''";- P'^"^"^ !:r^y.T' ^/^^^^nuous or elements on printing and coating machines of diE 

h^fn^r ^ '-ho idays- or areas which types. Kmvei 26 aiii 27 are elongate tubular elemerte 

have not accepted the supercoatmg. provided with an elongate narrow slotron^^T^^^ 
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posed, convergmg wails. Heated air is circulated In cases where the first and/or second coating corn- 
through the tubular elements under pressure and is position is free of volatiles and solidifies by polymeriza- 
expelled from the elongate slot as a concentrated nar- tion curing, the drying intersiacion 2Sa and/or down- 
row band of high speed hot air which is directed against stream drying station 16 will contain a suitable radiation 
the ink.printed copy sheets ISA to evaporate the vota- 5 source such as ultraviolet lamps, 
tile solvent and water therefrom to release solvent and The coating application sution 13 also can be similar 
water vapor which is withdrawn by the extraction unit . to the inking station 11 and first coating station 12 with 
28. Substantial drying is produced by the first air knife respect to the plate cylinder 19b supporting a printing 
26, and the second air knife 27 preferrably is included, plate dampening system 216, inking system 22b, blanket 
as Qlustrated, to insure complete drying prior to the 10 cylinder 23b and impression cylinder 24b sitice, in a 
entry of the copy sheets 18B to the next liquid applica- conventional offset printing machine having a plurality 
tion stotion. of liquid application stations, all of the stations are gen- 

In the apparatus of FIG. 1, the second liquid applica- erally similar but use different printing plates to image 

tion station 12 can be either another ink printing station, different areas of the same copy sheet with different 

such as for printing ink of a second color, or it can be a 15 colored inks. The present apparatus, requiring at least 

arst coating station Thus the various elements of station one coating-application station, and modifies at least the 

12 are numbered similarly to those of station 11 but fmal downstream inking station to convert it perma- 

including the suffix a. nentiy or intermittentiy to a coating-application sution 

Where station 12 is another ink pnnting station, the as shown by FIG. 1 or, alternatively, as illustrated by 
first drying interstation 25. upstream tiierefrom, func- 20 U.S. Pat. No. 4,270,483 discussed hereinbefore, 

tions only as a supplemental drying station and can be Plate 206 b an offset relief printing plate, preselected 

excluded or disconnected. areas of which arc raised above tiie background, gener- 

Wiere station 12 is a first ^ing appUcation station, ally referred to as "relief spots" Such spots are sized and 

the first drying interstation 25 b a critical component of positioned to correspond to areas of the image-printed 

the present mvention. In such case, die inking system 23 copy sheets 18D which it is desired to selectively coat 

22fl of station 12 is withdrawn, as shown by means of The adjustable coating apparatus 14 is mounted onto 

broken Imes. and the dampening system 21a is con- the frame 31 ofthe printing machine for extension of the 

verted to a dampener coater system by providing a coating carriage 15 into the liquid application station 13 

continuous supply of die desired coating composition to for adjustable coating association with either the coat- 

the supply pan thereof, i.e., an aqueous dispersion of a 3Q ing plate cylinder I9b or the coating blanket cylmder 

film-forming binder material^containing in the case of . 23t, as desired. 

matte-finish coatings, a diffusion fiDer such as sUica or The preferred coating application apparlitus 14 in- 

the like. . . ^ ^^^^ ^ coating carriage 15 which is horizontally ad- 

Generally, where tiie station 12 is a first coating sta- justobly. in the machine direction, for movement be- 
tion, the top roll will be a plate cylinder having a 35 tween retracted or passive position and extended or 
fuU plate 20a for die application of continuous coatings active position, and also vertically adjustable for move- 
to the mtermediate blanket cylinder 23a or transfer ment between the levels of the plate cylinder and the 
cyhndw and then to the dried ink^rinted copy sheets blanket cylinder as shown by means of broken lines 
18B to form continuous coated printed copy sheets 18c Moreover, the coating carriage 15 comprises a horizon- 
However, if desired, plate cylinder Ifti may have a 40 taUy-adjustable coating applicator unit 32 which is 
spot-receptive plate or reUef plate 20ff for the transfer of movable in the machine direction between different 
spot coatings to the mtermediate blanket cylinder 23a extended coating positions to move the coating applica- 
u predetermined areas of the printed copy tor roll 33 into coating association with printing and 
sheets 18B to form spot^oated printed copy sheets 18C. blanket cylinders which are not in vertical alignment, as 

Most commonly, the fint coating will be a complete 45 disclosed in detaU in my aforementioned copending 

or contmuous coatmg of a composition providing a application. 

matte non-glossy finish or a utility (semi-gloss) finish. Thus, the coating carriage 15 and die applicator unit 

and the second coatmg wOl be a spot coating of a com- 32 are adjusted in the final coating station 13 to associ- 

positwn providing a glossy finish to highlight predeter- ate applicator roll 33 with either the spot relief plate 206 

mined areas of the printed, coated copies. so on printing roU 19b. for the printing of spot coatings, or 

The coated pnnted copy sheets 18C exiting the first with the blanket roU 23k for the application of continu- 

coatmg station 12 are conveyed by grippers, coated side ous coatings onto the dried, coated, printed copy sheets 

up. through the second drying interstation 2&2which is 18D, to form double-coated printed copies 18E. Copies 

simdar to the first drying station 25 and comprises a 18E are transported by grippers past a final downstream 

similar pair of spaced elongate au- kmves 26a and 27a 55 radiant dryer 16 and air knives 16a. to evaporate the 

^L^ !^ extraction umt 28a and exhaust outiet water vehicle from the second coating and form final 

tS^ ijfr^f r J u . r ^ . ^^'^ stacked to permit final curing of 

The line of forced hot air from the first knife 26a, the oleoresinous printing ink. 

^ZTJZ.^^tX''^ '^u^' substantially dries The essential novelty of die present invention resides 

^e first coatmg by evaporatmg the water vehicle there- 60 in the interpositwn of a drying statton. such as 25 and 

from, after which the dned. coated copy sheets 19D are 25a, between an ink printkgTtation ai^d a costing su- 

T^Sc^l"^^^^ '^"^ ^ P-^^^^^y coating S on 

o msure complete drying of the first coating pnor to machines having a plurality of coating stations, in order 

theentryofd«coatedpnntedcopysheetsl8Dintoihe to substantially completely evaporall the v^atile sol 

fina^ coatmg sution 13 which includes the coating. 65 vent or vehicle from the pLted^ Lg^^^^^^^^ 

Sl^t^U''^ ?l application, in rate any residual damp^g water fro^the prin^d 

tS^ST.^n ^ "^^^ ""^^ ^ ' application of a spot or continu- 

tional coatmg station. coating thereover, and preferably to substantially 
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completely solidify and dry the first coating such as by the second coating station 13 and on through the down- 
irradiating to polymerize or by evaporating the volatile stream drying station 16, 16a 

solvent, vehicle and/or water from the coated, printed After curing for several hours, the coated, printed 

copy sheets before the in-line application of a second copies 18F are found to be free of the surface defects of 
spot or continuous coating over the first-applied coat- 5 copy sheets printed and coated in similar manner but in 

ing, as Illustrated. the absence of interstation drying. 

In operation, a succession of copy sheets 18 is auto- While the present specification and drawing refer to a 

matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 

ported through one or more ink printing stations 11 into automatic grippers, it wil! be clear to those skilled in the 
prmtmg contact with one or more ink blanket rolls 23 to 10 art that most printing and coating machines convey the 

pnnt images, such as of different colors, on predeter- copy sheets by means of automatic grippers present on 

mined areas of each copy sheet, using conventional each of a series of contacting cylinders, such as the 

oleorestnous inks contaming volatile organic solvent(s). impression cyUnders 24. 2^ and 246 and the interposed 

At each mk-printmg station 11, an offset printing plate transfer cylinders 30 and 30fl of FIG, 1. 

20 is fastened to a plate cylinder 19, moistened with n is to be understood that the above described em- 

water/chemical dampening fluid by means of dampen- bodiments of the invention are Ulustrative only and that 

mg unit 21 and inked by means of inking unit 22. The ink modifications throughout may occur to those skilled in 

is selectively received by the image areas of the plate 20. the art. Accordingly, this invention is not to be re- 

where some water dampening solution is picked up by garded as limited ttf the embodiments disclosed herein 
the ink, transferred to the surface of the blanket cylin- ^" but is to be Umited as defined by the appended claims, 

der 23 and re-transferred to the upper surface of a copy What is claimed is: 

sheet 18 passed in the nip of cylinder 23 and impression 1. In a continuous in-line offset Uthographic printing 

cylinder 24, At this point, the ink images on each im- machine for printing and coating a continuous succes- 

aged copy sheet 18A still contain the volatile organic sion of receptive copy paper sheets, comprising a plu- 

solvent and some water dampening solution which mi- rality of Uquid application stations, each comprising a 

grates into the copy paper. plate cylinder for supporting a lithographic printing 

Rather than movmg the mked copy sheets 18A di- plate and including means for supplying oleous printing 

rectly from a pnnting station 11 to a coating station 12, composition to oleophilic image areas on the water- 
as is convenuonal m the art, the present method and 3^ coaled surface of a said printing plate supported 

apparatus provides for intermediate or interstation dry- thereon, a blanket cylinder for receiving said printing 

mg pf the mked copies to evaporate the volatile organic composition and wter from said plate cylinder and for 

solvent and water dampemng solution from the* ink transferring said printing composition and water to a 

images and copy paper to form solvent-free copies 18B succession of indivkiual receptive copy paper sheets 
pnor to ^e application of a protective and/or aesthetic 35 and an impression cylinder forming a nip with said 

coating thereover. blanket cylinder through which said individual rcccp- 

In the embodiment of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive printing 
18 A are moved through an mtcrstation drying station compositioa and water from said' blanket cylinder, at 
25 by directing the path of the copy sheets down under least one said liquid application station being an up- 
a transfer cyhnder 30 and up over the coating impres- 40 stream ink printing station for the transfer of printing 
sion cylinder 24g of the coating station 12. The drying composition in the form of ink images containing a 
of the copy sheets is accomplished by one or more high volatile vehicle onto said succession of copy sheets and 
velocity hot air kmfe drying elements, such as 26 and 27 at least one said Uquid appUcation station being a down- 
shown m FIG. 1 which heat the ink image, sufficiently stream coating station for the appUcation of a printing 
lowenng the solvent vapor pressure whUe the high 43 composition in the form of a continuous or spot coating 
velocity air scrubs Oie vapor from the surface to evapo- of liquid compositioa over the ink-imaged surface of 
rate substontuilly aU of the volatdc organic solvent and said copy sheets, means for feeding sakl succession of 
wnl^ ™ substantiaily solvent-free copies 18B individual receptive copy paper sheets through the nips 
stat-o 13 "^^'^ ""'^ "^^"^ °^ ^^"^^^^ impression cyUnders of said liquid 
stauon 12. appUcation stations, and a final downstream drying 
*=^^P°"^^d solvciit and moisture is drawn into station for drying or otherwise solidifying said coated 
t J^ ^r 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 
removed from the ambient atmosphere by conduit 29 an intermediate in-line drying station positioned after 

rCl P"n>oses. each of said liquid application stations, each said drying 

On machmes having a smgle coatmg appUcation sta- 55 station comprising means for directing forced hot air 

uon such as station 12 or station 13 of FIG. 1, the sol- against, the ink pitted copy paper sheets to effect the 

st'.^^T2 o?,Tt ''^ "'T^ '''^"^ ^'^^ evaporation of water and the'vo^atile vehicle from Z 

station 12 or 13 to receive either a contmuous or a spot ink images printed on said copy paper sheets prior to the 

coating to fonn coated, prmted copy sheets 18C whk:h entry of the ink-imaged copy paper shee^XthrnLxt 

ll ^"^""^ V"' downstream drying station 60 liquid appUcation sLtion i^luding imo Sd coatrng 

16, 16a, On machines having two coating stations 12 station 

fn«*f()lf!r '° superposed coat- 2. A printing machine according to claim 1 having 

o^lc^Vl^J! nZl^n^°' V '^^'^ downstream coating nations, character' 

"l',"' ^ P'«e"« °f "Other intermediate in-line 

^rinti ^t^i?* " '° ^""^ " '»^*"8 station positioned in-line therebetween to effect 

pnnted copy sheets WC which are moved through the the solidification of the coating applied at tte firtt co« 

coated copy sheets 18D. Sheets 18D are moved through into the second coating station. 
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3. A printing machine according to claim 1 in which 
said coating station comprises a coating application 
assembly which is adjustably supported for coating 
association with either the plate cylinder, for the appli- 
cation of spot coatings, or the blanket cylinder, for the 
application of continuous coatings, to said copy sheets. 

4. A printing machine according to claim 1 in which 



10 



said mtermediate drying station also comprises a vapor 
extraction means. 

5. A printing machine according to claim 1 in which 
said means comprises an air knife. 
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[57] ABSTRACT 

A printing apparatus which is provided with an integral 
rotary shaft supported on the main unif s frames, a num- 
bering device, a relief imprinting cylinder, and a coating 
cylinder which are detachably and alternatively 
mounted on the rotary shaft from its periphery, and an 
ink ^u n i r and a coater unit, thereby enabling coating 
operations as need in adctition to numbering and im- 
printing operations. 

5 Claims, 6 Drawing Sheets 
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PRINTING APPARATUS HAVING COATING 
FUNCTION 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

This invention relates to a printing apparatus which 
enables coating operation as needed in addition to num- 
bering and imprinting. 

2. Description of the Prior Art 

Printed matters which require a good-looking ap- 
pearance such as book covers, catalogs, and pamphlets 
are often coated with a varnish which forms a film on 
the printed paper to prevent the surface from staining 
and give it a gloss. Tlie coating operation may be per* 
formed by an independent device (coater), but in many 
cases it is carried out by a coater provided in a delivery 
passage of a printing apparatus to perform the coating 
operation immediately following the print operation for 
improved working efficiency. 20 

On the other hand, in some cases, a numbering and 
imprinting device is provided in the delivery passage of 
the printing apparatus for partial imprinting or number- 
ing. In the numbering and imprinting device, a number- 
ing device can be attached to a printing shaft to perform 23 
numbering, or a relief imprinting cylinder in place of 
the numbering device can be attached to the printing 
shaft to perform imprinting. 

In prior art printing presses, the coater or the num- 
bering and imprinting device is provided as an indepen- 30 
dent device. 

As descfibed above, since the coat^ and the number- 
ing and imprinting device are separate devices m the 
prior art printing presses, both devices must be installed 
when a coating operation is required in addition to 35 
numbering and imprinting operations, which result in 
an increase in equipment cost and installation space. 

When one designs a printing apparatus that can per- 
form the coating operation in addition to the numbering 
and imprinting operation, there occur the following 40 
problems. The printing shaft of the numbering and im- 
printing device is normally divided into shaft support- 
ing sections at both ends of the shaft and a central sec- 
tion to support the numbering device or the like, in 
order to facilitate attaching and detaching of the num- 45 
bering device or an relief imprinting cylinder to and 
from the printing shaft and cleaning of an impression 
cylinder which is located at the rear side of the printing 
shaft. Thus, only the central section of the printing shaft 
can be removed from the printing apparatus, and the SO 
numbering device or the relief imprinting cylinder can 
be attached to the removed central section of the print- 
ing shaft, thereby facilitating attaching the device. Fur- 
ther, the removal of the central section of the printing 
shaft results in a space in the printing apparatus, which 53 
facilitates cleaning the inside of the printing apparatus. 
However, since the central section of the shaft is de- 
tachably mounted on the shaft supporting sections with 
retaining means such as bolts, the central section can 
possibly be mounted eccentrically relative to the shaft 60 
supporting sections with restricted mounting accuracy. 
For the case of the coater, a coating cylinder to coat a 
varnish or the like on the print paper in combination 
>vith the impression cylinder is required to make exact 
rotation. If the coating cylinder rotates eccentrically, 65 
the distance between the coating cylinder surface and 
the impression cylinder varies as it turns with a varia- 
tion in contact pressure, which results in uneven thick- 




,265 
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ness of the coating layer. Since a quick-drying type 
varnish is used, all of the varnish supplied to the coating 
cylinder must be transferred to the paper surface. How- 
ever, if there is an eccentric rotation of the coating 
cylinder, flow of the varnish is interrupted and the 
varnish hardens on the coating cylinder, which results 
in increased unevenness greater than due to the eccen- 
tric rotation of the coating cylinder. Therefore, printed 
matter with enhanced gloss cannot be obtained. As 
compared with numbering, coating requires an in- 
creased printing pressure. However, if the central sec- 
tion of the printing shaft is fastened with a bolt, the 
central section is liable to shift in the direction perpen- 
dicular to the axis of the bolU which results in an in- 
creased eccentricity and vibration. Therefore, it b prac- 
tically impossible to attach the coating cylinder to the 
central section of the printing shaft. 

Funher, since normally the prior art coating cylinder 
has been integrally combined with the shaft supporting 
sections, the whole frames supporting the coating cylin- 
der must be dismantled to renusve the coating cylinder, 
which has made it difficult to remove and replace the 
coating cylinder. 

SUMMARY OF THE INVENTION 

With a view to obviate all of the prior art defects of 
printing presses, it is a primary object of the present 
invention to provide a printing apparatus which can 
perform coating operation in addition to numbering and 
imprinting. 

In accordance with tbg present invention which at- 
tains the above object, there is provided a printing appa- 
ratus having a coating function, comprising in the vicin- 
ity of an impression cylinder an integral rotary shaft 
supported at its both ends on frames of a printing appa- 
ratus main unit and driven to rotate in synchronization 
with the impression cylinder, a numbering device, a 
relief imprinting cylinder and a coating cylinder, which 
are selectively and detachably mounted on the periph- 
eral surface of the rotary shaft and operating in combi- 
nation with the impression cylinder, an ink unit detach- 
ably mounted on the printing apparatus main unit for 
supplying ink to the numbering device or the relief 
imprinting cylinder, and a coater unit detachably 
mounted, alternatively to the ink unit, on the printing 
apparatus main unit for supplying the coating cylinder 
with a coating material. 

For number printing with the printing apparatus ac- 
cording to the present invention having the above- 
described arrangement, the numbering device is 
mounted on the rotary shaft and the ink unit is installed 
on the printing apparatus main unit. The numbering 
device is supplied with ink from the ink unit to print a 
number on matter to be printed on which is inserted 
between the numbering device and the impression cyl- 
inder. Imprinting is performed using the relief imprint- 
ing cylinder in place of the numbering device, which is 
attached to the rotary shaft For coating operation, the 
coating cylinder is mounted on the rotary shaft and the 
coater unit is installed on the printing apparatus main 
unit. The coating cylinder is supplied with the coating 
material from the coater unit, and the coating material is 
coated on the matter to* be printed which is inserted 
between the coating cylinder and the impression cylin- 
der. 

Other and further objects of this invention will be- 
come obvious upon an understanding of the illustrative 
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embodiment about to be described or will be indicated The central part of the rotary shaft 13 other than its 
in the appended claims, and various advantages not both ends supported by the bearings has a smaller diam- 
referred to herein will occur to one skilled in the art eier by more than its fitting tolerance than the inner 
upon employment of the invention in practice. diameter of the bearing metals 21. Therefore, by remov- 

BRIEF DESCRimON OF THE DRAWINGS ' '^L^^^jt^^^J^l f^^^ which wiU be de- 

scnbed later, the rotary shaft 13 can be easily removed 

FIG. 1 is a schematic view of an embodiment of the with the bearing metals 21 left on the main unit frames 
sheet-feed offset printing apparatus according to the 25, thereby improving the eOiciency of cleaning the 
present invention. impression cylinder 5. 

HG. 2 is a schematic view showing part of the em- 10 Further, the rotary shaft 13 has the plate position 
bodiment of the sheet-feed offset printing apparatus adjusting device for fme adjustment of the axial position 
shown in FIG. 1. of the rotary shaft 13 and its rotational phase relative to 

FIG. 3 is a schematic vertical sectional view of a the impression cylinder 5. A disk 31 is mounted at one 
rotary shaft provided with a coating cylinder. end of the rotary shaft 13 (left end in FIG. 3) through a 

FIG. 4 and FIG. 5 are side views of a numbering 15 bracket 29, and an ajdal adjusting shaft 33 is connected 
device and the coating cylinder, respectively. unmovably in the axial direction but rotatably to the 

FIG. 6 is a schematic oblique view showing a relief rotary shaft 13 through thrust bearings 32 disposed at 
imprinting cylinder mounted on the rotary sh^ both sides of the disk 31. The axial adjusting shaft 33 is 

FIG. 7 is a schematic view of the printing apparatus screwed in a nut 37 of a supporting frame 35 fixed to the 
according to the present invention which is set up for 20 main unit frame 25, and is normally fixed to the support- 
coating operation. ing frame 35 with a lock nnt 39. A knob 41 is provided 
nFsmiPTTnN of twf PPFFFRPFn ^ adjusting shaft 33. With the lock 
DESCRIPTION OT 3^ loosened, the knob 41 can be turned to rotate the 
cMcuuijmiiN 1 adjusting shaft 33 and move it forwa^ and re- 

An embodiment of the present invention when ap- 25 verse, which is screwed in with the nut 37. thereby 
plied to a printing apparatus will be described with transmitting the movement to the rotary shaft 13 
reference to the drawings. Referring to FIG. 1, numeral through the disk 31 to move the rotary shaft 33 axially. 
1 mdicates a plate cylinder, numeral 3 indicates a blan- Thus, the axial position of the rotary shaft 13 is ad- 
Icet cylinder, number 5 indicates an impression cylinder, justed. 

numeral 7 indicates an ink feeder for plate cylinder, 30 A spur gear 43 is mounted at the other end of the 
number 9 indicates a sheet feeder, and numeral 11 indi- jotary shaft 13 (right end in FIG. 3), which engages 
cates a sheet discharger. A line pattern transferred from . with an internal spur gear 47 provided in a drive gear 
the plate cylinder 1 to the blanket cylinder is imprinted member 45. The drive gear member 45 engaged with 
on a sheet of paper supplied from the sheet feeder 9 into the spur gear 43 can be moved relatively in the axial 
between the blanket cylinder 3 and the impression cyl- 35 direction together with the spur gear 43. A helical gear 
inder 5, and the printed sheet is discharged by the sheet 49 is provided on the outer periphery of the drive gear 
discharger 11. In a sheet discharge passage between the member 45, and the helical gear 49 engages with an 
impression cylinder 5 and the sheet discharger 11, a impression cylinder gear which is not shown. Thus, 
rotary shaft 13 is disposed adjacent to the impression rotation of the impression cylinder 5 is transmitted to 
cylinder 5, which is commonly used for numbering, 40 the drive gear member 45 through the helical gear 49 
imprinting, and coating. An ink unit 17 is detachably which, through the spur gear 43, further rotates the 
mounted opposing the rotary shaft 13 on a printing rotary shaft 13 in synchronization with the impression 
apparatus main unit 15. The mounting locadon of the cyhnder 5. The drive gear member 45 is mounted with 
ink unit 17 on the printing apparatus main unit 15 can be a disk 51, and connected with a circumferential adjust- 
detachably mounted with a coater unit 19 which will be 45 ing shaft 55 through a thrust bearing 53 similarly to the 
described later herein, alternatively to the ink unit 17 construction of the left end of the rotary shaft 13. The 
(FIG. 7). circumferential adjusting shaft 55 is screwed with a nut 

As shown in FIG. 3, the rotary shaft 13 is an inte- 59 of a supporting frame 57 mounted on the main unit 
grally formed cylinder, supported at its both ends by frame 25 and normally fixed to the supporting frame 57 
eccentric bushings 23 throu^ bearing metals 21, and 50 with a lock nut 61. With the lock nut 61 loosened, a 
the eccentric bushings 23 are supported by main unit knob 63 which is provided at the end of the circumfer- 
frames 25. The eccentric bushings 23 are rotatably sup- ential adjusting shaft 55 can be turned to rotate the 
ported by the main unit frames 25 and have an eccen- circumferential adjusting shaft 55 and move it forward 
tricity e between .the center of the inner peripheral and reverse in the axial direction, thereby moving the 
surfaces of the bushings 23 contacting. with the bearing 55 drive gear member 45 in the axial direction. The axial 
metals 21 and the center of the outer peripheral surfaces movement of the drive gear member 45 changes the 
contacting with the main unit frames 25, thereby allow- engaging phase of the helical gear 49 with the impres- 
ing movement of the axial center position of the rotary sion cylinder gear, thereby adjusting the rotational 
shaft 13 by changing the phase angle of the eccentric phase of the rotary shaft 13 relative to the impression 
bushings 23 through rods 27 mounted on the eccentric 60 cylinder 5. The movement of the rotary shaft 13 by the 
bushings 23. Thus, by turning the eccentric bushings 23. axial adjusting shaft 33 and the relative axial movement 
the rotary shaft 13 is moved and the distance between of the spur gear 43 and the drive gear member 45 
axial centers of the rotary shaft 13 and the impression through the movement of the drive gear member 45 by 
cylinder 5 is adjusted for adapting for the thickness of the circumferential adjusting shaft 55 are absorbed by a 
paper to be printed and withdrawal of the rotary shaft 63 relative movement of the spur gear 43 and the drive 
13 in the event of a malfunction. The rotary shaft 13 can gear member 45 in the gear tooth direction, 
be removed and insened in the axial direction with the Thus, the printing position or coating position can be 
bearing metals 21 attached to the main unit frames 25. adjusted horizontally and vertically by the axial and 
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circumferential movement of the rotary shaft 13, Nu- ink unit 17 is detachaWy mounted, using a conventional 
meral 65 in FIG. 3 indicates a cover. method known in the art, on an opening of the printing 

The rotary shaft 13 is detachably mounted aitema- apparatus main unit 15 provided opposing the applica- 
tively with a numbering device 67 as shown in FIG. 4, tion roller 89. With the ink unit 17 mounted, the leveling 
a coating cylinder 69 as shown in FIG, 5, or a relief 3 roller 109 contacts with the ink application roller 89, 
imprinting cylinder 71 as shown in FIG. 6. FIG. 3 and the rollers 89 and 109 are pressed against each other 
shows the rotary shaft 13 mounted with the coating with an adequate nip pressure provided by the springs 
cylinder 69. Each of the numbering device 67, the coat- 93. The ink unit 17 also has a drive gear mechanism (not 
ing cylinder 69, and the relief imprinting cylinder 71 is shown) for these rollers 101, 103, 107, and 109. and is 
cut out of part of its circumference so that it can be 10 driven by the drive gear mechanism which engages 
mounted and detached from the peripheral surface of with a gear 111 (see FIG. 3) mounted on the rotary shaft 
the rotary shaft 13, and the cutout can be detachably 13 when the ink unit 17 is installed on the printing appa- 
mounted with a cap. Referring to FIG. 4, the number- ratus main unit 15. 

ing device 67 is mounted on a mount 73 having a cutout As shown in FIG. 7 showing schematically the print- 
which allows the rotary shaft 13 to pass, so that the 15 ing apparatus according to the present invention which 
position of the numbering device 67 can be circumfer* is ready for coating operation, the coater unit 19 has a 
entially adjusted. The mount 73 can be mounted at any varnish boat 113, a pick*up roller 115 which is partly 
axial position on the rotary shaft 13 so that the rotary dipped in the varnish boat 113, and a metering roller 117 
shaft 13 is placed between the mount 73 and a cap 75. which contacts with the application roller 89 for coat- 
Referring to FIG. 5, the coating cylinder 69 comprises 20 ing material mounted on the printing apparatus main 
a mount 77 with a partial cutout and a resin sheet stuck unit 15, and is detachably mounted on the printing appa- 
on the outer peripheral sur&ce of the mount 77, and is ratus main unit 15 as in the case of the ink unit 17. With 
detachably mounted on the rotary shaft so that the the coater unit installed on the printing apparatus main 
rotary shaft 13 is pinched between the mount 77 and a unit 15, the metering roller 117 is pressed against the 
cap 81 in the case of the numbering device 67. The sheet 2S application roller 89 with an adequate pressure by the 
on the surface of the coating cylinder 69 is provided on urging force of the springs 93, and a drive gear mecha- 
a part corresponding to that to be coated. For example, nism (not shown) in the coater unit 19 engages with the 
to coat the overall surface of a sheet, the sheet is pro- gear 111 as in the case of the ink unit 17. 
vided on the overall surface of the coating cylmder 69, For performing a numbering operation with the 
^ or for coating partly, the sheet is provided only on the 30 above-described arrangement, tlw numbering device 67 
corresponding part of the surface of the coating cylin- is mounted op^the rotary shaft 13 and the ink unit 17 on 
der 69. Similarly, as shown in FIG. 6, the reliff imprint- the printing apparatus main unit 15. as shown in FIG. 1 
ing cylinder 71 can be detachably mounted on the ro- and FIG. 2. Ink is suppHed from the leveling roller 109 
tary shaft 13 using a mount 83 and a cap 85. Thus, one to the numbering device 67 through the ink application 
of the numbering device 67, the coating cylinder 69, and 35 roller 89, and number printing is made on paper to be 
the relief imprinting cylinder 71 is alternatively printed which is inserted between the numbering device 
mounted on the rotary shaft 13 as needed. 67 and the impression cylinder 5. For imprinting, the 

As shown in FIG. 3, on the eccentric bushings 23 at relief imprinting cylinder 71 is mounted on the rotary 
both ends of the rotary shaft 13 bosses of levers 87 are shaft 13 in place of the numbering device 67 as shown in 
mounted. Rotational centers of the levers 87 are ahgned 40 FIG. 6, and other operations are the same as for the 
with the centers of inner peripheral arcs of the eccentric numbering operation. 

bushings 23, that is the rotational center of the rotary For a coating operation, the coating cylinder 69 is 
shaft 13. An application roller 89 b detachably mounted mounted on the rotary shaft 13 and the coater tmit 19 is 
between the ends ofthe levers 87 so that the application mounted on the printing apparatus main unit 15 as 
roller 89 extends in parallel to the rotary shaft 13 and is 43 shown in FIG. 7. A coating material such as varnish is 
in rotatable contact with the outer peripheral surface of supplied from the metering roller 117 to the coating 
the numbering device 67, the coating cylinder 69, or the cylinder through the application roller 89 for coating 
relief imprinting cylinder 71 mounted on the rotary material, and coated on paper to be printed which is 
shaft 13. The application roller 89 is replaced at the inserted between the coating cylinder 69 and the im- 
same time the ink unit 17 and the coater unit 19 are 50 pression cylinder 5. A conveyer belt 119 is disposed 
replaced. The ^plication roller 89 for ink is used for beneath the sheet discharger 11, and a coated sheet 
numbering or imprinting operation, or the application discharged from the sheet discharger 11 is carried by 
roller 89 for coating material is used for coating opera- the conveyer belt 119 to a dryer 121 where the sheet is 

dried and then put into a pile 123. The coating position 

The bosses ofthe levers 87 have projecting mounting 55 is adjusted by the plate position adjusting device, 
pieces 91. Springs 93 are stretchedly provided between Since, in the above-described embodiment according 
the mounting pieces 91 and the main unit frames 25, and to the present invention, the numbering device 67, the 
the stretching force of the springs 93 urges the levers 87 appbcation roller 89 which contacts directly with the 
counter-clockwise in FIG. 2. The levers 87 are mounted coating cylinder 69, or the relief imprinting cylinder 71 
with swing claws 95, and the swing claws 95 detachably 60 is disposed on the printing apparatus main unit 15, a 
hook on hooking pieces 99 which are projectingly pro- constant nip pressure between the appUcation roller 89 
vided on supporting bars 97 mounted on the main unit and the numbering device 67, the coating cylinder 69. 
frames 25. thereby restricting rotation of the levers 87 or the relief imprinting cylinder 71 is achieved irrespec- 
due to the springs 93. tivc of movement of the rotary shaft 13, the ink unit 17 

Refemng to FIG. 1 and FIG. 2, the mk unit 17 has an 65 or the coater unit 19. Therefore, the nip pressure is 
ink bottle 101, a Jxjttle roUer 103, a transfer roller 105, unnecessary to be adjusted even .when the ink unit 17 or 
an miermediate leveling roUer 107, and a leveling roller the coater unit 19 is inserted in place of another unit, 
109 which conucts with the application roller 89. The and an adequate amount of ink or coating material can 



W01947I 



4,848,265 

always be maintained. In the present invention, the supporting said rotary shaft between said cap and said 

application roller 89 which contacts directly with the mount. 

numbering device 67, the coating cylinder 69, or the ^- A printing apparatus having a coating function as 

relief imprinting cylinder 71 can be alternatively pro- claimed in claim 2, wherein an application roller for ink 

vided on the side of the ink unit 17 or coater unit 19. In ^ rotatably contacting an outer peripheral surface of said 

some cases, the plate position adjusting device can be numbering device or said relief imprinting cylinder 

omitted. mounted on said rotary shaft is dctachabiy mounted 

As described in detail above, the embodiment of the P^.^el to said rotary shaft in said printing apparatus 

present invention uses the integral rotary shaft which "^^^ ^"^.^^ has a leveling roller rotat- 

can be easily supported at a hi^ precision, which ena. t^n^^^^'^'^.f °^'"t P^"P^!=f^ ^aid 

. t t- • • • J . . application roller for supplyinz said aDnlication roller 

bles numbermg. unpnntmg and coatmg operations by a vvith ink fp y 5 saia appucauon roiier 

single printing apparatus, thereby reducing the equip- 4. A printing apparatus having a coating function as 

ment cost and mstaUation space. claimed in claim 2, wherein an application roller for 
I claun: 15 coating material rotatably contacting with the outer 

1. A printing apparatus having a coating function peripheral surface of said coaling cylinder mounted on 

comprising an integral rotary shaft disposed adjacent to said rotary shaft is detachably mounted parallel to said 

an impression cylinder, supported at both ends within rotary shaft in said printing apparatus main unit, and 

apertures in a main unit frame means and driven to coater unit has a metering roller rotatably contact- 
rotate synchronously with said impression cylinder, 20 ing with the outer peripheral surface of said application 

said main frame means comprising two integral main roller for coating material for supplying said application 

frame members each of which has an aperture therein ^^^^^ coatmg material. 

and wherein said rotary shaft is supported at its both ^' ^ P™ting apparatus having a coating function 

ends through said apertures, a numbering device, a cooipnsing a single rotary shaft means disposed adja- 

relief imprinting cyUnder, and a coating cylinder alter- ^ mipression cylinder, supported at both ends 

natively mounted detachably on said rotary shaft, an ink ^^^"^^ m a mam unit frame means and driven 

unit detachably mounted on a printinglpparatus main ° . "^'"^ impression cyUnder, 

unit for suppl>^ng ink to said nLberiSg device or^ ^ ^'T'l ^^"P"^"'^ mtegral main 

.... ^ ucvM ur »ia frame members each of which has an aperture therein 

rehef imprintmg cylinder, and a coater unit detachably 30 and wherein said rotary shaft is supported a^ito bo S 

mounted altemauvely to said mk umt on said printing ends through said apertures, a nuSl^g device? z 

apparatus main umt for supplying a coating material to relief imprinting cylinder, and a coating cyUnder alter^ 

said coating cylinder, said outer diameter of said rotary natively mounted detachably on said rotary shaft, an ink 

shaft being smaller than the inner diameter of said aper- unit detachably mounted on a printing apparatus main 

tures of said frame means, said frame means including 35 unit for supplying ink to said numbering device or said 

bearing metals and wherein said rotary shaft is sup- relief imprinting cylinder, and a coater unit detachably 

ported at its both ends by said bearing metals, the cen- mounted alternatively to said ink unit on said printing 

tral part of said rotary shaft intermediate its both ends apparatus main unit for supplying a coating material to 

which are supported by said bearing metals has a diame- coating cylinder, said outer diameter of said smgle 

ter which is smaller than an inner diameter of at least ^ rotary shaft being smaller than the inner diameter of 

one of said bearing metals thereby enabling the removal apertures of said frame means, said frame means 

of said rotary shaft in the axial direction without rcmov- jncluding bearing metals and wherein said rotary shaft 

ing said bearing metals from said main unit frame means. ^ supported at its both ends by said bearing metals, the 

2. A printing apparatus having a coaling function as ^*^^''*^t?'^ "^"^ rotary shaft intermediate its both 

clamied in claim 1, wherein each of said numbering !?± which are supported by said beanng metals has a 

/^».^/^/-* ; : *• r j ^ lu^ciujij diameter which is smaller than an inner diameter of at 

clZtrlr^^i^^ "^t <^"<^ of bearing metals thereby enabling the 

cylmder comprises a contmuous rmg-shaped mount removal of said rotary sWt in the axial direction tith- 

having a cutout on part of its circumference so as to out removing said bearing metals from said main unit 

aUow said rotary shaft to pass through, and a cap de- 50 frame means 

tachably mounted on said cutout of said mount for • • ♦ • • 
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[57] ABSTRACT 

A device for automatically controlling coating amount 
for use in a coating machine including a backup roll, an 
applicator roll, a pickup roll, a base, a first table slidably 
mounted on the base and a second table slidably 
mounted on the first table. The device includes first and 
second pressure adjusting mechanisms for adjusting a 
pressure between the backup roll and the applicator roll 
and a pressure between the applicator roll and the 
pickup roll. Each of the first and second pressure adjust- 
ing mechanisms further deludes a sensor, a stepping 
motor and a precision ball bearing screw member. 

13 Claims, 4 Drawing Sheets 




W019474 




Fig. 2 PRiOR ART 



41 (42,43) 



28 



3K 








32 30 













W019475 




W019476 



US. Patent Aug.i,i989 sheet 3 of 4 4,852^15 



Fig, 4 



59^8 



55 52 .S 




62 64 62 63 64 56 53 54 



Fig. 5 



69 

/ 



CONTROL BOARD 



73 75 62(62',66} 



63(63;68) 




61(65,76) 



W019477 



US. Patent Aug. l, 1989 sheet 4 of 4 4,852^15 



Fig. 6 




W019478 



4,852,515 



DEVICE FOR AUTOMATICALLY CONTROLLING 
COATING AMOUNT FOR USE IN COATING 
MACHINE 

This is a continuation of application Ser. No. 610,691, 
filed May 16, 1984, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a coating 
machine and more particularly, to a device for automat- 
ically controlling coating amount for use in the coating 
machine. 

As shown in FIGS. 1 and 2, conventionally, in coat- 
ing machines, it has been so arranged as disclosed, for 
example, ia Japanese Laid-Open Utility Model Applica- 
tion No. 131869/1982 (Jikkaisho 57-131869) that an 
applicator roll 1 for applying paint to a sheet-like work- 
piece 22 pressed onto a backup roll 23 is secured to a 



pressures between adjacent ones of the backup roll, the 
applicator roll, the pickup roll and the metering roll and 
the pickup roll at predetermined pressure values. Fur- 
thermore, the known pressure and adjusting mecha- 
5 nisms have such inconveniences that it is extremely 
difficult to operate them at higher speed and make them 
larger in size. Meanwhile, the known pressure adjusting 
mechanisms have been disadvantageous in that it is 
impossible to cope with minute changes in each pres- 
10 sure and the clearance due to rotation, swell etc. of 
each roll. Moreover, the prior art pressure adjusting 
mechanisms have such a disadvantage that, in case each 
of the first, second and third tables are driven by a 
hydraulic motor or a DC motor through the worm 
15 gearing having a considerable play, it is impossible to 
accurately control each of contact pressures between 
adjacent ones of the rolls in forward and reverse rota- 
tions of the worm gearing. In addition, the known pres- 
sure adjusting mechanisms have such an inconvenience 



first table 4. A pickup roll 2 for picking up paint stored 20 that, when a restrictive torque is continuously gener 



in a pickup pan is secured to a second table 5, while a 
metering roU 3 is secured to a third table 6. The first 
table 4, the second table 5 and the third table 6 are 
slidably mounted on a base 19. Furthermore a first pres- 
sure adjusting mechanism 41 adjusts the contact pres- 
sure between the backup roll 23 and the applicator roll 
1 by moving the first table 4 relative to the base 19. 
Mechanism 41 is mounted on the base 19 and engages 
the first table 4. A second pressure adjustmg mechanism 
42 adjusts the contact pressure between the applicator 
rolLl and the pickup roll 2 by moving the second table 
5 relarive to the first table 4. Mechanism 42 is mounted 
on the first table 4 and engage the second table 5. A 
third pressure adjusting mechanism 43 adjust a contact 



25 



30 



atcd in the DC motor, its commutator is heated, thereby 
resulting in seizing thereof. 

SUMMARY OF THE INVENTION 
.Accordingly, an essential object of the present inven- 
tion is to provide an improved device for automatically 
controlling coating amount for use in a coating ma- 
chine, in which each of contact pressures between adja- 
cent rolls is detected as a detection signal, by a pressiure 
sensor. The sensed pressure of each pair is compared 
with a preset valuaand then, a stepping motor is rotated 
forwardly or reversely through a step angle on the basis 
of a comparison signal which indicates the difference 
between the detection signal detected by the sensor and 
pressure between the pickup roll 2 and the metering roll 35 the present value such that each roll is moved toward or 
3 by moving the third table 6 relative to the second table away from a corresponding neighboring one of the 
5. Mechanism 43 is mounted on the second table 5 and rolls. The roll movement is accomplished by a precision 
engages the third table 6. Thus, thickness of a coating ball screw upon rotation of the stepping motor, 
film on the workpicce 22 can be adjusted by operating whereby contact pressures between adjacent rolls, i.e., 
the first, second and third pressure adjusting mccha- 40 thickness of a coating fihn on a workpiece can be ad- 
nisms 4t 42 and 43. justed, with substantial elimination of the disadvantages 

It should be understood that the applicator roll 1 is inherent in conventional adjusting mechanisms of this 
required to be quickly retracted away from the backup kind. 

roll 23 just before a seam 26 of the workpiece 22 passes Another Important object of the present invention is 
therebetween. To this end, a cylinder 20 is attached to 45 to provide an improved device of the above prescribed 



the base 19 and is coupled with the first pressure adjust- 
ing mechanism 41 through a lever 33. Just before the 
seam 26 of the workpiece 22 passes between the backup 
roll 23 and the applicator roll 1, the first table 4 is 
quickly moved relative to the base 19 by the cylinder 20 
in the leftward direction in FIG. 1, whereby the appli- 
cator roll 1 is quickly retracted away from the backup 
roll 23, 

As best shown in FIG. 2, each of the first and second 



type which is highly reliable in actual use and can be 
readily incorporated into coating machines and the like 
at low cost. 

In accomplishing these and other objects according 
50 to one preferred embodiment of the present invention, 
there is provided an improved device for automatically 
controlling coating amount fbr use in a coating machine 
including a backup roll, an applicator roll, a pickup roll 
for picking up paint stored in a pickup pan, a base, a first 



pressure adjusting mechanisms 41, 42 and 43 comprises 55 table slidably mounted on said base, and a second table 

a worm geanng composed of a worm 28 and a worm slidably mounted on said first table such that said appli- 

wheel 29, a rotary device (not shown) such as a hydrau- cator roll and said pickup roll are, respectively, secured 

he motor, a DC motor, etc. for driving the worm 28, a to said first table and said second table, said device 

screw shaft 30 and a nut 14 (FIG. 1). The screw shaft 30 comprising: a first pressure adjusting mechanism for 

IS unrotatably but axially movably mounted in the 60 adjusting a contact pressure between said backup roll 

worm wheel 29 by a key 31 fitted into a key way 32 of and said applicator roU such that said applicator roll is 

the screw shaft 30 and is attached, at one end thereof, to brought into pressing contact with said backup roll at a 

the level 33. The first, second pressure adjusting mecha- first preset value representing a first preset contact 

nisms and the 41, 42 and 43 are operated by means of a Eherebetwecn; and a second pressure adjusting mecha- 

manual handle based on skiU of an operator. Thus, the 65 nism for adjusting contact pressure between said appli- 



pnor an pressure and^ adjusting mechanisms have the 
disadvantages that skill of the operator is required for 
the operation and it is impossible to maintain each of the 



cator roll and said pickup roll such that said pickup roll 
is brought into pressing contact with'said applicator roll 
at a second preset value representing a second preset 
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contact pressure therebetween; said first pressure ad- machine S generally includes a backup roll 51^ an appli- 

justing mechanism further comprising: a first sensor for cator roll 52 niade of elastic material such as rubber, a 

detecting a signal representing a contact pressure pro- pickup roll 55 for picking up paint stored in a pickup 

duced between said applicator roll and said backup roll; pan 57. a metering roll 58, a base 53, a first table 54 

a first stepping motor arranged to be driven for rotation 5 slidably mounted on the base 53, a second table 56 slid- 

thereof m accordance with a difference between the ably mounted on the first table 54, and a third table 59 

signal detected by said first sensor and the first preset slidably mounted on the second table 56 such that the 

value; and a first precision ball bearing screw members applicator roll 52, the pickup roll 55 and the metering 

for moving said first table relative to said base upon the roll 58 are, respectively, secured to the first table 54. the 
rotation of said first stepping motor such that said appli- 10 second table 56 and the third table 59, with a sheet-like 

cator roll is moved toward or away from said backup workpiece 60 subjected to coating being passed be- 

roU; said second pressure adjusting mechanism further tween the backup roll 51 and the applicator roll 52. It is 

comprising: a second sensor for detecting a signal repre- to be noted that such an arrangement of the coating 

senting a contact pressure produced between said machincSisalrcady known and each of the backup roll 
pickup roll and said applicator roll; a second stepping 15 51, the applicator roll 52, the pickup roll 55 and the 

motor arranged to be driven for rotation thereof in metering roll 58 b driven by a hydraulic motor or a DC 

accordance with a difference between the signal de- (or AC) motor (not shown). 

tected by said second sensor and the second preset Meanwhile, the device K of the present invention 
value; and a second precision ball bearing screw mem- mcludes a first pressure adjusting mechanism 61 for 
ber for moving said second table relative to said first 20 adjusting a contact pressure between the backup roll 51 
Cable upon the rotation of said second stepping motor and the applicator roll 52^ a second pressure adjusting 
such that said pickup roll is moved toward or away mechanism 65 for adjusting contact pressure between 
from said applicator roll. the applicator roll 52 and the pickup roll 55 and a con- 
In accordance with the present invention, once the tro> board to be described later. The first clearance 
contact pressures have been set, it becomes possible to 25 pressure mechanism 61 is arranged to move the first 
automatically adjust thickness of the coating film on the table 54 relative to the base 53 such that the applicator 
workpiece accurately by the use of the stepping motors roll 52 is brought into pressing conuct with the backup 
and the precision ball bearing screw members both roll 51, Likewise, the second pressure adjusting mecha- 
capable of performing forward or reverse movement nism 65 is arranged to move the second table 56 relative 
through microns even if sweU of the rolls takes place, 30 to the first table 54 such that the pickup roll 55 is 
and to precisely control the thickness of the coating film brought into pressing contact with the applicator roll 
without shocks by varying the step advancing (or re- 52, More specifically, the first jfressure adjusting mech- 
tracting) speed according to the program in case of anism 61 includes a stepping motor 62, a sensor 63 and 
temporary release of a seam of the workpiece to be a precision ball bearing screw member 64. The sensor 63 
coated. 35 may be of any known contact pressure type. The step- 

BRIEF DESCRIFTION OF THE DRAWINGS £| '^t:^ir^^ZZ7: Z 

These and other objects and features of the present 53, while the precision ball bearing screw member 64 is 

invention will become apparent from the following mounted on the first table 54 so as to be coupled to the 

description taken in conjunction with the preferred 40 stepping motor 62 through the sensor 63. It is so ar- 

embodiment thereof with reference to the accompany. ranged that the first table 54 is moved relative to the 

ing drawings, in which: base 53 by the precision ball screw member 64 upon 

FIG. 1 is a front elevationai view of a prior an coal- rotation of the stepping motor 62 such that the applica- 

ing machine (already referred to); tor roO 52 is moved toward or away from the backup 

FIG. 2 is a partially sectional view of a pressure ad- 45 roll 51. The sensor 63 and the precision ball bearing 

justing mechanism employed in the prior art coating screw member 64 are operatively associated with the 

machine of FIG. 1 (already referred to); control board and can be exchanged, in position, with 

FIG. 3 is a front elevationai view of a coating ma- each other as shown in FIGS. 4 and 6, In the same 

chine in which a device for automatically controlling manner as the first pressure adjusting mechanism 61, the 

coating amount according to the present invention is 50 second pressure adjusting mechanism 65 includes a 

incorporated; stepping motor 62', a contact pressure 63' and a preci- 

FIG. 4 is a schematic view of the coating machine of sion bail bearing screw member 64'. The stepping motor 

^5 62' and the sensor 63' coupled to the stepping motor 62' 

FIG. 5 is a control circuit diagram of the device of are mounted on the fu-st table 54, while the precision 

FIG. 3; and 55 ball bearing screw member 64' is mounted on the scc- 

RG. 6 is a view similar to FIG. 4, particulariy show- ond table 56 so as to be coupled to the stepping motor 

ing a modification thereof 62' through the sensor 63'. It is so arranged that the 

Before the description of the present invention pro- second Uble 56 is moved relative to the first table 54 by 
ceeds, it is to be noted that like parts are designated by the precision ball screw 64' upon rotation of the step- 
like reference numerals throughout several views of the 60 ping motor 62' such that the pickup roll 55 is moved 
accompanying drawings. toward or away from the applicator roU 5Z The sensor 
DETAILED DESCRIFnON OF THE ^' Precision ball bearing screw member 64' are 
INVENTION operatively associated with the control board and can 

be exchanged, in position, with each other as shown in 

Referring now to the drawings, there is shown in 65 FIGS. 4 and 6. 

FIGS. 3 and 4. a coaling machine S in which a device K The device K further includes a third pressure adjusi- 

for automatically controlling coating amount according mg mechanism 76 for adjusting a third pressure between 

to the present invention is incorporated. The coating the pickup roll 55 and the metering roll 58. The third 
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pressure adjusting mechanism 76 is arranged to move 
the third table 59 relative to the second table 56 such 
that the metering roll 58 is brought into a pressure rela- 
tive the pickup roll 55. The third pressure adjusting 
mechanism 76 includes a stepping motor 66, a precision 
ball bearing screw member 67 and a sensor 68, for in- 
stance, a roll clearance sensor. The stepping motor 66 
and the sensor 68 composed of, for example, a pulse 
encoder coupled to the stepping motor 66 are mounted 



contact pressure. Consequently, the backup roll 51 and 
the applicator roll 52 are maintained at the preset 
contact pressure therebetween. 

Furthermore, if a change in a roll diameter due to 
replacement of the applicator roll 52, etc. causes differ- 
ence in the amount of movement between the tables, the 
pressure between the rolls, when the sensor 63 detects 
the given contact pressure, is automatically memorized 
and is designated as an original point of the pressure. 



on the second table 56, while the precision ball bearing 10 Thus, the relation in respect of coating conditions is 
c^^-. - i.^. — always kept if the movement is repeated. 

Adjustments between the applicator roll 52 and the 
pickup roll 55 and between the pickup roll 55 and the 
metering roll 58 are performed in the same manner as 



screw member 67 is mounted on the third table 59 so as 
to be coupled to the sensor 68 through the stepping 
motor 66. The stepping motor 66 and the sensor can 
be exchanged, in position, with each other as shown in 



FIGS. 4 and 6. It is so arranged that the third table 59 is 15 described above. 



moved relative to the second table 56 by the precision 
ball bearing screw member 67 upon the rotation of the 
stepping motor 66 such that the metering roll 58 is 
moved toward or away from the pickup roll 55. The 



In the event that the coating operation of the coating 
machine S is started or stopped by movbg the first table 
54 or that a scam of the workpiece 60 to be coated is 
temporarily advanced or retracted for cleaning, the roll 



clearance between the two controls the coating thick- 20 (contact pressure) between the applicator roll 52 and 
ness being applied to material 60. It is to be noted that the backup roll 51 is adjusted by the first pressure ad- 
the precision ball bearing screw members 64, 64' and 67 justing mechanism 61 by moving the first table 54 at said 
are arranged to directly move, upon rotation thereof, programmed speed. 

the first, second and third tables 54, 56 and 59, respec- The second table 56 and the third table 59 are also 
tively and, for example, NsK precision ball bearing 25 moved in the same manner as the above described first 
screw members (name used in trade and manufactured table 54. 

by Nippon Seiko K.K., Japan) can be employed there- As is clear from the foregoing description, in accor- 

dance with the present invention, the contact pressure 
Meanwhile, as shown in HO. 5, the control board applied from the applicator roll to the backup roll, the 
includes a pair of control circuits C connected to the 30 contact pressure applied from the pickup roll to the 



first pressure adjusting mechanism 61 and the second 
pressure adjusting mechanism 65, respectively. Namely, 
when a preset contact pressuFe to be applied from the 
applicator roll 52, through the workpiece 60, to the 



applicator roll and the pressure between metering roll 
and the pickup roll is detected by the appropriate sen- 
sors. Thereafter, this is compared with the jfreset value 
such that the precision ball bearing screw member is 



backup roll 51 has been given to a presetter 69 as a 35 driven through the stepping motor, so that the first table 
preset signal in the first pressure adjusting mechanism - - - . - . . 

61, a contact pressure applied from the applicator roll 
52 to the backup roll 51 is detected as a reaction force of 
elastic material of the applicator roll 52 and thus, a 



and/or the second table is moved relative to the base 
and/or the first table, whereby the coating amount on 
the workpiece is automatically controlled precisely. 
Furthermore, in accordance with the present inven- 



contact pressure between the applicator roll 52 and the 40 tion, since each of the first table and the second table is 



backup roll 51 is detected through the precision ball 
bearing screw member 64 by the sensor 63. This detec- 
tion signal of the sensor 63 is transmitted via an ampli- 
fier 70 for the sensor 63 so as to be compared with the 
preset signal from the presetter 69 and then, is applied to 45 
a comparator circuit 72 by way of a preamplifier 71. In 
the case where a difference between the detection signal 
of the sensor 63 and the preset signal from the presetter 
69 exceeds a predetermined value, a comparator signal 



moved automatically by the use of the stepping motor 
and the precision ball bearing screw both free from 
play, it becomes possible to accurately control the 
thickness of the coating film on the workpiece. 

Although the present invention has been fully de- 
scribed by way of example with reference to the accom- 
panying draMongs, it is to be noted here that various 
changes and modifications will be apparent to those 
skilled in the art Therefore, unless otherwise such 



is delivered from the comparator circuit 72 and then, 50 changes and modifications depart from the scope of the 
the gate circuit 73 is opened, so that a pulse signal is 
inputted to a driver unit 75 on the basis of a frequency 
of an oscillator 74 connected to the gate circuit 73, the 

frequency being varied by a preset program. Thus, the 

stepping motor 62 is rotated forwardly or reversely at a 55 amount of paint deposited on a'cont'inuousltrip moving 



present invention, they should be construed as included 
therein. 
What is claimed is: 

1. A device for automatically controlling the coating 



given programmed speed through a predetermined 
angle by a power signal from the drive unit 75. Upon 
the rotation of the stepping motor 62, the first table 54 
is moved relative to the base 53 by the precision ball 



between a pair of circular rolls in a coating machine 
including at least three tandemly located circular roils 
that are in continuous adjustable contact with the next 
adjacent roll in the tandem sequence, said rolls includ- 



Oearmg screw member 64 such that the applicator roll 60 ing a circular backup roll and a circular applicator 

52 IS moved toward or away from the backup roll 51. - • • 

Subsequendy, a signal indicating a change in contact 
pressure between the backup roll 51 and the applicator 
roll 52 due to movement of the applicator roll 52 



roll 

of an elastic material with a strip to be coated moveable 
therebetween, a circular pickup roll in contact with said 
elastic applicator roll for picking up paint stored in a 
pickup pan, and a circular metering roll in contact wiih 



toward or away from the backup roll 51 is again fed 65 the circular pickup roll, a fued base, a first table slidably 



back to the control circuit C such that the applicator 
rcfll 52 is brought into pressing contact with the backup 
roil 51 automatically at a preset value based on the 



mounted on said base, and a second table slidably 
mounted on saidiirst table such that said circular appli- 
cator roll and said circular pickup roll are, respectively, 
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15 



25 



30 



slidably secured to said first and said second table for a 
continuous and automatically adjustable pressure 
contact between all of said circular rolls, said device 
comprising: 

a present pressure control program for automatically 
and continuously controlling the pressure adjust- 
ment between adjacent individual ones of said 
above-claimed circular rolls to lie within an equi- 
librium condition within a predetermined range of 
pressure; 

means for emitting a first preset signal indicative of a 
desired preset contact pressure range between said 
circular backup roll and said circular elastic appli- 
cator roll while said strip to be coated is moved 
therebetween; 

a first pressure adjusting mechanism coupled between 
said fixed base and said first table for continuously 
and automadcally adjusting the contact pressure 
applied from said applicator roll through said 
backup roll such that said applicator roll is slidably 20 
brought into pressing elastic contact with said 
backup roll at a pressure lying within said predeter- 
mined equilibrium pressure range; 

means for emitting a second preset signal indicative of 
a range of desired preset contact pressure between 
said applicator roll and said pickup roll; 

a second pressure adjusting mechanism carried by 
said first table and coupled between said first and 
second tables for continuously and automatically 
adjusting the pressure between said applicator roll 
and said pickup roll such that said pickup roll is 
slidably brotfght in pressing contact with said ap- 
plicator roll at a pressure lying within said second 
pressure range therebetween; 

said first pressure adjusting mechanism further com- 
prising; 

a first sensor in combination with a first precision ball 
bearing screw member for detecting a first signal 
representing a contact pressure reaction force of 
said elastic applicator roll material produced be- 
tween said applicator roll and said backup roll; 

a first comparator circuit means for generating and 
storing said first detected signal, and means associ- 
ated with said first comparator circuit for emitting 
a first difference signal indicative of the difference, 
if any, between said first preset value range and 
said first sensor's detected signal value; 

a first stepping motor arranged to be intermittently 
driven through step angle rotation thereof by said 
first difference signal when said first sensed signal 
is outside said predetermined range and in accor- 
dance with said preset pressure control program; 

said first precision ball bearing screw member being 
further adapted for moving said first table relative 
to said base upon the intermittent rotation of said 
tlrst stepping motor such that said applicator roll is 
slideably moved by steps toward or away from said 
backup roll at a speed controlled by said preset 
pressure control program until said desired and 
controlled preset pressure is achieved within said 
predetermined range and the reaction force sensed 
by said first sensor is at a null condition that stops 
further rotation of said first stepping motor; 

said second pressure adjusting mechanism further 
comprising; 

a second sensor in combination with a second preci- 
sion ball bearing screw member 'detecting a second 
signal representing a contact pressure reaction 
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force of said elastic applicator roll material pro- 
duced between said pickup roll and said elastic 
applicator roll; 
a second comparison circuit means for generating and 
storing said second sensor's detected signal, and 
means associated with said second comparator 
circuit for emitting a second difference signal indic- 
ative of the difference, if any» between said second 
preset value range and said second sensor's de- 
tected value; 

a second stepping motor arranged to be intermittently 
driven through step angle rotation thereof in accor- 
dance with said second difference signal when said 
second signal is outside said second predetermined 
range and in accordance with said preset pressure 
control program; and 
said second precision ball bearing screw member 
being further adapted for moving said second table 
relative to said first table upon the intermittent 
rotation of said second stepping motor such that 
said pickup roll is slidably moved by steps toward 
or away from said applicator roll at a speed con- 
trolled by said preset pressure control program 
* until said second desired and controlled preset 
pressure is achieved and said reaction force sensed 
by said second sensor is at a null condition that 
stops further rotation of said second stepping mo- 
tor. 

2. A device as claimed in claim 1, further including a 
third table slidably mounted on said second table such 
that said metering roil is secured to said third table. 

3^A device as claimed in dam 1. wherein each of 
said first pressure adjusting mechanism and said second 
pressure adjusting mechanism further comprises a pre- 
setter for defining each of the first preset contact pres- 
sure and the second preset contact pressure, and 
wherein said first and second comparators include a 
series connected circuit having a coincidence gate and a 
driver unit, together with an oscillator adapted to feed 
driving pulses through said gate and driver unit to said 
stepping motor circuit when said gate circuit is in an 
enabled condition. 

4. A device for automatically controlling coating 
amount for use in a coating machine including a circular 
backup roll mounted for rotation on a backup axle, and 
an elastic circular applicator roll mounted for rotation 
on an applicator axle, a circular pickup roll mounted for 
rotation on a pickup axle for picking up paint stored in 
a pickup pan, a base, a first table slidably mounted to 
move said applicator roll and its axle on said base, and 
a second table slidably mounted on said first table to 
move said pick up roll and its axle along with said sec- 
ond table such that said elastic applicator roll and said 
pickup roll are, respectively, secured to and move with 
said fu^ table and with said second table, respectively, 
said device comprising: 
a first contact adjusting mechanism for automatically 
and continuously adjusting a contact pressure be- 
tween said backup roll and said elastic applicator 
roll by moving the first table, the applicator roll 
and its axle such that said elastic applicator roll is 
automatically brought into pressing contact with 
said backup roll at a first preset value representing 
a first preset contact pressure therebetween; and 
a second contact adjusting and continuously mecha- 
nism moveable both on said first contact adjusting 
mechanism and also automatically adjustable inde- 
pendently from said first adjusting mechanism, for 
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automatically adjusting a contact pressure between 
said elastic applicator roll and said pickup roll by 
moving the pickup roll and its axle such that said 
pickup roll is brought into pressing contact with 
said applicator roll at a second preset value repre- 5 
seating a second preset contact pressure until said 
elastic applicator roll is in a continuous equilibrium 
state between said backup and said elastic pickup 
rolls in the presence of swells in said roils or a seam 
in said workpiecc being coated while said auto- 
matic adjustment is taking place. 

5. A device in accordance with claim 4 wherein said 
first contact adjusting mechanism further comprises: 

a first sensor for detecting a first signal representing a 
contact pressure produced between said elastic 
applicator roll and said backup roll; and 

a first stepping motor arranged to be driven for rota- 
tion in accordance with said difference signal be- 
tween the first signal detected by said fint sensor 
and the first preset value. 

6. A device in accordance with claim S and further 
comprising: 

a first precision ball screw for moving said first table 
relative to said base upon the rotation of said first 35 
stepping motor such that said elastic applicator roll 
is moved toward or away from said backup roil. 

7. A device in accordance with claim 6 wherein said 
second contact adjusting mechanism further comprises: 

a second sensor for detecting a second signal repre- 30 
senting a contact pressure produced between said 
pickup roll and said elastic applicator rolls; and 

a second steppmg motor arranged to be driven for 
rotadon in accordance with said difference signal 
between the second signal detected by said second 35 
sensor and the second preset value. 

8. A device in accordance with claim 7 and further 
comprising: 

a second precision ball bearing screw member for 
moving said second table relative to said first table ^ 
upon the rotation of said second stepping motor 
such that said pickup roll is moved toward or away 
from said elastic applicator roll. 

9. A device as claimed in claim 4 and further includ- 
ing: *5 

• a metering roll; and 

a third table slidably mounted on said second table 
such that said metering roll is secured to said third 
table and is adjustable toward or away from said 
pickup roll. ^ 

10. A device as claimed in claim 9, and funher com- 
prising a third pressure adjusting mechanism, said third 
pressure adjusting mechanism comprising: 

a third sensor for detecting a signal representing 
contact pressure produced between said metering 
roll and said pickup roll; and 

a third stepping motor arranged to be driven for 
rotation thereof in accordance with a difference 
between the signal detected by said third sensor ^ 
and the third preset value. 

It. A device in accordance with claim 10 and further 
comprising: 

a third precision ball bearing screw member for mov- 
ing said third table relative to said second table 65 
upon the rotation of said third stepping motor such 
that said metering roll is moved toward or away 
from said pickup roil. 
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12. A device as claimed in claim 11 wherein each of 
said fu-st and second pressure adjusting mechanisms 
each funher comprises: 

a presetter for defining each of (he first preset contact 
pressure and the second preset contact pressure; 
and 

wherein said first and second comparators each in- 
clude a series-connected circuit having a coinci- 
dence gate and a driver unit, with an oscillator 
adapted to feed driving pulses through said coinci- 
dence gate and the driver unit to each of said step- 
ping motor circuits when said coincidence gate 
circuit is in an enabled condition. 

13. In a control device for automatically controlling 
the amount of paint applied to an elongated sheet hav- 
ing a backup roll supporting the sheet which contains an 
enlarged seam therein, an applicator roll for applying 
the paint, a pickup roll for picking up the paint stored in 
a pickup pan* a support base, a first table slidably 
mounted on said base, and a second table slidably 
mounted on said first table such that said applicator roll 
and said pickup roll are, respectively, secured to said 
first table and said second table, the improvement com- 
prising: 

an elasdcized coating on said applicator roll with said 
elasticized applicator roll being positioned in tan- 
dem with said other rolls and located between said 
pickup and saki backup rolls; 

a first contact adjusting mechanism for adjusting a 
contact pressure between said backup roll and said 
elasdcized applicator roll such chat said applicator 
rdll is brought into pressing contact with said 
backup roll at a first preset value representing a 
first preset contact pressure therebetween; 

a second contact adjusting mechanism for adjusting a 
contact pressure between said elasticized applica- 
tor roll land said pickup roll such that said pickup 
roll is brought into pressing contact with said appli- 
cator roll at a second preset value representing a 
second preset contact pressure therebetween; 

means for storing and generating electrical signals 
representative of said first and second preset 
contact pressure values; 

said first contact adjusting mechanism further con- 
sisting of a first sensor means for producing a first 
signal re^esenting the actual contact pressure be- 
tween said elasticized applicator roll and said 
backup roll, and a first stepping motor arranged to 
be electrically driven for rotation thereof in accor- 
dance with a difference signal between the actual 
contact pressure signal detected by said first sensor 
and the first preset value; 

a first precision member for automatically moving 
both said first table and said second contact adjust- 
ing mechanism relative to said base m response to 
said first difference signal by rotation of said, first 
stepping motor such that said elasticized applicator 
roll is moved toward or away from said backup 
roll; 

said second contact adjusting mechanism further 
consisting of; 

a second sensor means for producing a second signal 
representing a contact pressure produced between 
said pickup roll and said elasticized applicator roll; 

a second stepping motor arranged to be electrically 
driven for rotation thereof in accordance with a 
difference between the second signal detected by 
said second sensor and the second preset value; and 
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a second precision member for automarically moving 
said second table relative to said first table upon the 
rotation of said second stepping motor such that 
said pickup roll is moved toward or away from said 
elasticized applicator roll, said adjustments of the 
respective first and second contact adjusting mech- 
anisms independently and automatically being im- 
plemented continuously to place all of said tandem 
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rolls in an equilibrium state that assures a constant 
amount of pamt being applied to the sheet in the 
presence of said seam in another sheet, which seam 
disrupts the pressure between said tandem rolls 
were it not for the continuous adjustment of said 
first and second contact adjustment mechanisms. 
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[57] ABSTTRACr 

A sheet feed rotary press having a niain ink feed unit 
and a plate cylinder, at least one of a plurality of transfer 
and oppHcator rolls coupled between the main ink feed 
unit and the plate cylinder being moveable to an inoper- 
ative position for selectively isolating a relatively short 
length group of s^pUcator and transfer roUs from the 
main ink feed unit, and an additional quick acting ink 
feed unit that is selectively moveable into engagement 
with the short length roll group for supplying lesser 
quantities of ink to the plate cylinder through a short- 
ened path via the short length roll group. 

5 CUiaa, 1 Drawing Sheet 
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Selected groups of the transfer and applicator rolls 

CHANGE-OVER INKING UNIT OF A SHEET-FED preferably remain pennaaently engaged at all times. In 

ROTARY PRESS this infltance, transfer rolls 14, 11 and 10 are perma- 
nently engaged* tramfer rolls IS, 18 and 12 are penna- 

Thift ^>plicatioa is a continuation of ^)pIication Ser. 5 nently engaged with applicator roll 7. and transfer rolls 

No. 090,117, filed Aug. 27, 1987, now abandoned. 13» 16 and applicator tells 4, 5. and 6 remain engaged at 

The present invention relates to change over inking all times, 
units for sheet feed rotary presses. Selectively operable means are provided for inter- 
Devices of this kind ore known, as described *in the nipting the flow of ink to the applicator rolls 4-7 from 
introductory portion of German patent AS 1 234 739* A 1^ the main inking imit 1, 2 upon cessation or completion 
disadvanuge of Iheae known devices is that upon the of the printing operation. In this instance, means. dU- 
interruption or completion of a printing operation they grammaticaaiy indicated at 23, are provided for moving 
are not adapted to quickly supply small amounts of ink the transfer roll 9 to an inoperative position disengaged 
to a relatively few sheets, as commonly required for transfer rolls 15 and 13, as shown m phantom, and 
proof situations, for example, to assess renter or con- ^5 for moving the transfer roU 16 and applicator roll 6 out 
trol adjustments or the like. Known change over ink engagement wiA tnmsfcr xoU 12, while they respec- 
units react relatively slowly, requiring the ink passage *i^y maintain conUct with the cylinder roU 3 and 
through a long line of tranafer rolls to buUd up the applicator roll 5, again as shown in phantom. It wUl be 
requisite ink-water equilibrium uid to establish the de- Wreciated that such moving means may be of a known 
sired layer density io^ transfer to the plate cylinder. 20 typc. J eccentric mountings for the mo vsble rolls^ 

It is an object of the present invenUon to provide a P««imattc cyhnders, pivoted levers or the hie, which 

mA^^tmA f/% «K«;*tl effective to separate transfer rolls 9 and 13 and roUs 

change over nJang system ^apted to <rt>yiale disturb. 6 to in eff^isolatc a relatively short length roll 

ances of the mk-watcr equilibrium or ink layer density TV/y zr.u I. " • L J ^1. t1 „ lu u- 

rk- i^u t^^^f^ ^tu ^mtr. tk* ■ group4-tf, 13 and 16 from the main mkfeedcr.lt will be 

m the mk transfer ro^ as connnonly occurs in the ^iderstood that the rolls 4^, 13 and 16 which form the 

known chanse over mkins units durma nm-on follow- uu* i.wi« *w t^^uw* 

i-no ^m«uH «r it,t*«^*i7« «f «^ »^ort length mkrng roll group could be mounted m an 

mg completion or mterruptton of a pcmtmg operation. ^ ^ thichrfor example, could be pivoted 

Another object to provide a change over mking syv j™^ ^^^^ ^ 3 ^^^^ 

tem as charact«raed above that mcludei a more quickly ^ „ ^ ^ ^ \ operation, 

responsive short logtb mkrng unit that can be used for i^^^ordancc with the invention, additional ink feed- 

proof srtuattons and mmimum mk consumption pnnting ^ ^ p^ vidcd which U selectively movable into 

when thems^ mking unit of the press is not operating ^tivc felation with the short length roil group for 

. . ^ ^ . .„ more quickly providing relatively small amounts of ink 

Other objects and advantages of the mvention wOl ^ the plate cylmdcr, such as during run-on following 

become apparent upon reading the following detailed 35 cessation of a printing operation. To this end. an addi- 

description and upon reference to the drawings, in feeder 17 is provided which preferably is in the 

^^5^ - . . ^ . - - form of a quick acting ink unit comprising a dispensing 

FIO. 1 15 a diagrammatic illustration of an aiustrativc j^ju jg^ transfer rolls 19» 20 and a self-regulating ink feed 

sheet fed rotary printing press having a chaxige over faciUty 21. The separate quick acting inking unit is 

inking unit embodying the present invention. 40 adapted to provide the desired ink-water equilibrium 

While the invention is susceptible of various modlfl- minimum ink consumption much more rapidly than 
cations and altenatiye coostnictions, a certain iUus- ^ ^ feeder so that it is particularly adaptable 
trated embodUnent thereof hu been shown in the draw- fo,- pcggf >vark or other reduced ink consumption print- 
ings and will be described below in detail. It should be (^g, 

understood, however, that there is no intention to limit 43 keephig with the invention, the quick acting unit 

the invention to the specific form disclosed, but oo the 17 js mounted for translatiottal movement between a 

contrary^ the intention is to cover all modificadoos, retracted or inoperative position, shown in solid lines in 

alternative constructions and equivalents falling within the drawing, to an in operative position engaging the 

the spirit and acope of the invention. tranafer roU 13, as shows in phantom. Appropriate 

Referring now more particularly to the drawings, 50 m *Hin» ^^r>^ « ^ff^« tir>j.n y iti^if*t>>H Mt tjl^ m*y 

there is shown an illustrative sheet fed rotary printing provided for effecting such movement Alternatively, 

press embodying the faivention. The printing press in- ^ the quick acting inking tmit could be mounted for pivot- 

ciudes a plurality of applicator rolls 4-7 and plurality of able movement between operative and disengaged posi- 

transfer rolls S-16 which are interposed between a first tions. 

or main ink feeder, for example, a duct roll 1 and a ss During normal operation of the sheet fed rotary 
vibntor roll 2, and the printing forme, for example^ on • printing press, with the quick acting inking unit in a 
a plate cylinder 3. During normal printing operations^ retracted position, and with the rolls 9 and 6 in respec* 
when normal to majimiim ink coosumptioa is required, tive operative engagement with the transfer rolls 15 and 
ink is transferred from the duct roll 1 and vibrator roU 12, ink is supplied to the plate cylinder from the tnain 
2, through the transfer rolls 14, 11 and 10 to the transfer 60 inking unit for printing with normal to msitiTnum ink 
roil 9. From the transfer roll 9, ink b transferred consumption. Upon cessation of a normal printing oper- 
through the transfer roll 13 to the applicator roUs 4 and ation, the transfer roll 9 may be moved to its disengaged 
5 and also through the transfer rolls IS, 9 and 12 to the position from transfer roils 15 and 13, as shown in phan- 
applicator roUs 9 and 6. The trantfer roU 16 in (his case torn in FIO. 1, and the applicator roll 6 is moved to a 
is a connecting roU between applicator roUs 5 and 6. As 63 disengaged position tom transfer roll 12, so as to inter- 
is known io the art, such ink transfer u&ooths the ink to rupt the flow of ink from the main inking unit 1, 2 to the 
the desired density for transfer to the applicator roUs pUte cylinder 3. At the same time, the quick acting 
and printing form. inking unit 17 is moved into operative engagement with 
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the traoafer roU 13, 60 as to rapidly lupply mindnntn 
quantities of ink to the pUte cylinder for proof worlc* or 
redaced ink comumpdon printing. To resume nonnal 
printing, the rolls 9 and 6 again ire moved into opcn- 
tive engagement with the main ink transfer line and the 
quick acting inking unit moved to its retracted pcwition. 
However* when the printing operation re^julies »uhstan- 
tialiy no ink, the change over to the main inking unit 
operation need not be required and only the short ink- 
ing unit may be used. To prevent disturbances of the 
eq\iilibri«m state or of the mk layer thickikess gradient 
of the transfer rolb in response to an interruption 
of run-off in the main inking unit operatiottt the change 
over to the short inking unit operation can be coupled 
by known control means to the cessation of ptinting. 
I claim; 

1* A sheet-fed rotary press comprising 
main ink feed meansr 
a plate cylinder^ 



to 



15 



fer of ink from said main ink feed means to said 
plate cylinder and for isolating a short length roU 
group comprising only a portion of said plurality of 
traasfar and Applicator rolls, and 
additional ink feed means, and means for selectively 
moving said additional ink feed means from an 
inoperative positioa out of engagement with said 
short length roll group to an operative position 
engaging said short length roll group for supplying 
ink to said plate cylinder through a shortened flow 
path via said short length roll group. 

2. The rotary printing press of claim 1 in which the 
transfer and applicator rolls of said short length group 
remain engaged with each other at all times. 

3. The rotary printing press of claim 1 in which said 
transfer and applicator rolls ioclude a plurality of appU* 
cator roIls» means mounting at least one of said applica- 
tor rolls for movement between an operative position in 
said ink flow path to an inoperative position out of 



a plurality of transfer and applicator rolls coupled 20 engagement with other transfer and applicator rolls of 



between said matn ink feed means and said plate 
cylinder for defining an ink flow path for transfer- 
ring ink in a downstream direction from said main 
ink feed means to said plate cylinder during prints 



said flow path, and means for simultaneously moving 
said at least one transfer roU and said at least one appli- 
cator toll from said operative to said inoperative posi- 
tions for interrupting the supply of ink from said main 



ing operationf, means mounting at least one of said Z5 ink feed means to said short lenglh roll group. 



transfer rolls which defme said flow path for move* 
ment between sn operative position in said flow 
path and an inoperative position out of engagement 
with said transfer and s|ipUcator rolls downstream 



4. The rotary printing press of claim 1 in which said 
addidonal ink feed means is operable for supplying 
lesser quantities of ink than said main ink feed means. 

5. The rotary printing press of claim 4 in which said 



thereof, means for selectively moving said at least 30 additional ink feed means is mounted for translational 
one transfer coll fr<nn said operative position to movement relative to said abort length roU group, 
said inoperative position for intemptittg the trans- • « * « * 
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[57] ABSTRACT 

A detachable printing unit for offset printing presses, 
which can be incorporated during :heir manufacture or 
fitted to existing presses, said unit being defined in that 
it is composed of an independent inking module 16 
(FIG. 3) comprising all the components required for 
effecting in chronological operating order the moisten- 
ing and inking of an offset plate ready for printing on a 
blanket, and a likewise independent detachable blanket 
cylinder 7C. One embodiment of the invention is de- 
fined in that the numbering device with which the press 
is equipped (FIG. 6, View B) is replaced by the blanket 
cylinder (FIG. 7, View B) of the printing unit working 
with the inking module 16 (FIG. 3), and use is made of 
the drive mechanism 8 (FIG. 6) and pressure adjustment 
mechanism 9B provided in the press to obtain for each 
printing cycle, instead of the numbering, an additional 
color obtained by color superimposition with the aid of 
the pressure cylinder 4. In the other form of the inven- 
tion the same inking module, disposed in another posi- 
tion in the press, works conjointly with the blanket 
cylinder 3 of the press to enable for each printing cycle 
an additional color and optionally letterpress number- 
ing or an additional letterpress color to be achieved. 

6 QaiiDS, 10 Drawing Sheets 
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REMOVABLE INKING DEVICE FOR OFFSET 
PRESS 

FIELD OF THE INVENTION 5 

The present invention relates to a detachable printing 
unit adapted to be fitted to existing offset printing 
presses or to be incorporated in such presses during 
their znanufacture. jq 

BACKGROUND OF THE INVENTION 

This pxinting unit consists of an inking module and a 
blanket cylinder, which are independent of one another, 
in such a manner as to enable the inking module to be 15 
used alone or conjointly with the blanket cylinder. 

In one form the invention is defined in that the num* 
beting device with which the press is equipped is re- 
placed by the blanket cylinder of the printing unit work- 
ing with the inking module, and use is made of the drive 20 
mechanism and pressure adjtistment mechanism pro- 
vided in the press to obtain for each printing cycle, 
instead of the numbering, an additional color obtained 
by color superimposition. 

In the other form of the invention the same inking 23 
module, disposed in another position in the press, works 
conjointly with the blanket cylinder of the press to 
enable for each printing cycle an additional color and 
optioimlly numbering to be achieved. 

30 

SUMMARY OF THE INVENTION 

At the present time the great majority of professional 
offset printing presses are designed to print three or four 
colors. Their mode of operation differs little from one 
manufacturer to another, and the choice made by the 
printer is guided by the reliability of the presses, the 
simplicity of starting them up and operating them, and 
their production possibilities. 

The operating principle of a traditional GTO Heidel- 
berg press, which is representative of this type of ma- 
chine and for that reason has been chosen to illustrate 
the invention, is descried schematically below by way 
of indication and with reference to the accompanying 
drawings. 

The press shown in FIG. 1 consists of a frame 1 con- 
taining aU the elements of which the press is composed. 
The inking unit 2A and its dampener 2B (inking rollers 
shown solid and dampening rollers hatched) moisten 
and ink the offset plate fued on the plate cylinder 2. The 
inked plate prints its image on the blanket of the blanket 
cylinder 3. The paper 5 coming from the suck 5A is 
printed by transfer as it passes between the blanket 
cylinder 3 and the pressure cylinder 4. The printed 
sheet is taken up by the grippers of the chain delivery 55 
device 6, and is then deposited on the delivery stack 5B. 
The ink duct 2C and the system effecting dampening 
from the water reservoir 2D are provided with means 
enabling the supply of ink and water to be metered in 
dependence on the ink load necessary for the type of 60 
printing to be done. The plate cylinder 2 is provided 
with means for attaching and aligning the offset plate 
and with adjustment facilities for moving it circumfer- - 
entially relative 10 the blanket cylinder 3» so as to 
achieve good posirioning of the impression on the stock 65 
to be printed. The blanket cylinder 3 is also provided 
with the mechanical elements necessary for the fixing 
and tensioning of the blanket. The pressure cylinder 4 is 
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provided with grippers for holding the sheet during 
printing. 

A detachable letterpress numbering and additional 
color device 7 (FIG. 2) is included in these presses and 
operates in the following manner: 

The inking unit 7A inks the numberers 9B or the 
letterpress blocks, which deposit their impression di- 
rectly on the sheet S which has just received its offset 
impression horn the blanket of the blanket cylinder 3. 
This letterpress printing is effected in line in the same 
printing cycle as the offset printing and in perfect regis- 
ter with the latter, the drive means being synchronized 
and interconnected* The pressure necessary for this 
letterpress printing is obtained between the pressure 
cylinder 4 (as in offset printing) and the numberers or 
letterpress blocks. The adjustment screws 7B placed on 
each side of the press permit micrometer adjustment of 
the pressure of the shaft carrying the numberers or 
blocks. The chronological order determined for carry- 
ing out the different operations leading to the impres- 
sion is arranged by various control levers designed for 
achieving this order. All these functions are synchro- 
nised for each printing cycle. These presses are pro- 
vided with a very accurate sheet positioning mechanism 
enabling them to achieve perfect register of each color 
in the case of successive mipressions on the same sheet. 
This type of professional presses is also made for two, 
four and five colors. These multicolor presses are 
formed by grouping together a number of basic one- 
color presses. The sdieet passes in succession from one 
press to the other, use being made of mechanisms carry- 
ing it positively with the aid of grippers. In these presses 
the numbering device is disposed on the final printing 
press. Certain makers offer as an option an additional 
inking unit, usually detachable, for one offset color. 
These units are independent and are provided with all 
eiemenu required for moistening and inking an offset 
plate fixed on a plate cylinder of the same diameter as 
that of the basic press, as well as the control mecha- 
nisms required for the chronological sequencing of all 
the Amotions. This inked plate prints its image on the 
blanket of the press, which consequently receives two 
inked images of different colors for each impression 
cycle. These two images are transferred simultaneously 
to the sheet passing between the blanket cylinder and 
the pressure cylinder of the press. These added units are 
in most cases not made by the large manufacturers of 
printing presses. One American manufacturer has spe- 
cialized in this type of printing units adapted to be futed 
to ail kinds of presses, and many American and foreign 
printers use them successfully because these added units 
axe very usefiil to printers, although they do not make it 
possible to obtain, in a positive manner, superimposed 
screen impressions without the risk of pollution by the 
intermixing of the inks, and to do this within a printing 
time the length of which varies with the amount of 
superimposed inoages to be inked. 

This serious restriction, due to the principle of these 
added units, to a great extent limits their use and does 
not enable the printer to regard his press, equipped with 
this accessory, as a true two-color press. 

The evolution of graphic style, of tastes and of print- 
ing techniques makes it necessary to produce multicolor 
prints mexpeasively. For many printers not specializing 
in color printing the purchase of a two-color press is a 
problem, because the cost and size of such a press are 
twice those of a single-color press, thus making amord- 
zation difficult. This factor is all the more important in 
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the case of high quality presses for relatively small for- 
mats, of the GTO type, which for long runs of four- 
color printing find it difficult to compete with presses 
for double or quadruple format. In addition, a two-color 
press is poorly suited to one-color printing. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the in- 
vention are set forth in the appended claims. The invea* 
tion itself however, as well as a preferred mode of use» 10 
further objects and advantages thereof, >Aall best be 
understood by reference to the following detailed dc- 
scripcioa of an illustrative embodiment when read in 
conjunction with the accompanying drawings, wherein: 

FIG. 1 is a simplified side view of a prior art Heidel- 15 
berg press; 

FIG. 2 is a simplified side view of a prior an Heidel- 
berg press with a detachable letter press numbering unit 
attached thereto; 

FIG. 3 is a simplified side view of a Heidelberg press 20 
of the present invention especially adapted according to 
the present invention with an auxiliary blanket cylinder 
and a detachable plate cylinder and inking module, 
which allows two color printing with a single press run; 

FIG. 4 depicts the improved press of the present 25 
invention with the deuchable plate cylinder and inking 
module con£gured in an alternate mode of operation 
from that shown in FIG. 3 to allow the detachable plate 
cylinder to act upon the- press blanket cylinder; 

FIG. 5 is a view of the improved printing press of the 30 
present invention in a storage position; 

FIG. 6A b a view of the prior art press from the 
dcliver>' side of the blanket cylinder; 

FIG. 6B is a view of the prior art press with the 
numbering cylinder of the detachable dual mode num- 35 
bering and additional coloring device connected 
thereto, shown in a numbering cotifigurauon; 

FIG. 7A is a view of the prior art press with the 
coloring cylinder of the detachable dual mode number- 
ing and additional coloring device connected thereto, 40 
shown in an addiuonal coloring configuration; 

FIG. 7B is a view of the improved printing press of 
the present invenrion from the delivery side of the blan- 
ket cylinder with an auxiliary blanket cylinder coupled 
in place of the numbering/coloring cylinders; 45 

FIG. a A is a view of the auxiliary blanket cylinder of 
the present invention; 

FIG. 8B is a view of a gear which is coupled to the 
prior art press to accommodate the operation of the 
auxiliary blanket cylinder and detachable module; 50 

FIG. 9 is a partial sectional view of the detachable 
auxiliary plate cylinder and inking module of the pres- 
ent invention; and 

RG. 10 is a side view of the detachable auxiliary 
plate cylinder and mking module of the present inven- 55 
lion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODLMENT 

The present invention seeks to improve the present 60 
state of the an by making it possible to produce com- 
pact offset presses offering increased facilities to the 
primer. 

Within the scope of the invention the additional 
means provided for a traditional offset prmtujg press 65 
can be defmcd generally as follows: 

(a) a detachable inkxng module of traditional, known 
type whose inkmg power usually corresponds to that of 
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the press and which has its own dampening unit, inking 
unit and plate cylinder, as weD as ail the mechanisms 
enabling the offset plate to be inked in chronological 
order. 

(b) a detachable blanket cylinder mounted on ihe 
shaft of the numbering or additional color letterpress 
device of the press and replacing said device. 

Starting with these two components of the printing 
unit, and depending on their arrangement on the press, 
the printer can at will^ and within a short time, convert 
his single-color press either into a true two-color press 
offering the same possibilities and performance as a 
two^olor press built on the basis of two presses, or into 
a single-color press plus an additional color and a num- 
bering unit. 

A third facility is offered in these presses provided 
with means for fitting these different components, 
namely the ability to mount another added unit on the 
press converted into a true two-color press. 

If the press which is to be equipped with an additional 
printing unit is not provided with a numbering device, a 
device of this kind can be added and its drive shaft will 
be used in the same manner as with a press originally 
equipped to support and drive the blanket cylinder. 

In addition to the fitting of the additional units to 
existmg presses, the construction of presses directly 
fitted during their production with the same detachable 
modular components, without departing from the scope 
of the present invention, is also desirable, because this 
makes it possible to produce, at lower cost, two-color 
machines which can equally well print one or two col* 
ors or twice two colors and which are much more com- 
pact and easy to use, while offering not negligible addi- 
tional facilities. It is quite obvious that the printing unit 
may allow wide variations in its inking or dampening 
methods or may effect waterless offset printing, without 
departing from the scope of the invention. 

These different possibilities are of great interest to the 
printer, because in the cafe of color supertmposition 
printing there is rarely a need for numbering, whereas 
numbering jobs often require an additional color. 

FI£j. 3 shows the printing unit in which the detach- 
able inking module 1^ works with its blanket cylinder 
7C to provide an additional color by color superimposi- 
tion in conjunction with the color of the press. This 
blanket cylinder 7C is mounted direct on the same shaft 
9 which carries the rings 9A (FIG. 2) carrying number- 
ers 9B. The drive b provided by the gear 8 (FIG. 9), 
which serves to operate the letterpress inking and addi- 
tional printing unit 7A (FIG. 2) used for numbering. 

The plate cylinder 17 (FIG. 3) is provided with all the 
usual devices for the tensioning and alignment of the 
plate, as well as for circumferential and axial adjustment 
to allow good positioning of the printing on the sheet. 
The dampening unit 18 transfers the moistening liquid 
from its reservou' 19 to the plate cylinder 17 with the aid 
of the conventional system comprising the water ductor 
20, feed roller 21. sliding table 22. moistening roller 23, 
and plate moistening rollers 24. The ink contained m the 
duct 25 is fed and and ground as far as the plate inking 
rollers 24A inking the offset plate with the aid of the 
duct rollers 26, distribution rollers 23A, and grinding 
cylinder 22A. The sheet of paper 5 taken from the stack 
5A is pressed in succession by the pressure cylinder 4 
first against the blanket cylinder 3 nonnally installed on 
the press and prmtmg the first color, and then secondly 
against the blanket cylinder 7C, which prints the second 
color. The sheet 5, having received the inks of two 
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colors, is taken over by the grippers of the chain deliv- 
ex7 device 6 and deposited on the delivery stack 5B. 

The inking module 16 is supported by two bearings 
27, whose detachable caps 28 CFIG. 5) bold the shafts 
29A (FIG. 9) in position, thus enabling the inking mod- 5 
ule 16 to follow the slight movements of the shaft 9 
(FIG. 3) of the additional blanket cylinder 7C for the 
application of pressure when the press is printing and 
for the relaxing of pressure when it is stopped. The 
ability to remove quickly the caps 28 (FIG. 5) of the 10 
bearings 27 makes it possible to change over very 
quickly from the arrangement shown in FIG* 3, using 
the additional blanket cylinder 7C fastened to the shaft 
9 provided for carrying the numberers» to the arrange- 
ment shown in FIG. 4 in which the plate cylinder 17 of 15 
the inking module 16 is used to apply the ink of the 
second color to the blanket of the blanket cylinder 3, the 
ink of the first color having already been applied to it by 
the plate cyhnder 2 of the press. In this arrangement the 
numbering and additional letterpress color system is 20 
normally used. 

FIG. 5 shows the inking module 16 in the stored 
position, out of use. 

For greater ease and greater accuracy in the move- 
ment and positioning of the inking module 16, manipula- 25 
tion is assisted by a mechanism which retracts during 
printing and which works in the following manner. 
Pneumatic struts 29 bear against the frame 1 of the 
press, and lifting arms pivoted on the bearings 31 fixed 
on the frame 1 of the press raise the inking module 16 by 30 
means of connecting rods 32 pivoted on the arms 30 by 
the pins 33 and on the inking module 16 by the pins 34. 
An eccentric shaft 31A operated by a lever 31B enables 
the device to be deposited on the top of the printing 
press frame in the position of rest. 35 

The invention, as characterized in the claims, is de- 
scribed below in detail with the aid of the drawings 
accompanying the text and illustrating one of the pre- 
ferred embodiments in its different printing versions and 
fined to a GTO Heidelberg press. 40 

FIG. 6, View A, is a front view on the press delivery 
side of the blanket cylinder 3 on which is fixed and 
adjusted a gear 3A enabling the inking module 16 (FIG. 
3) to be driven in the position for printing two superim- 
posed colors. The gear S (FIG. 6) serves as a power 45 
take-off driving the shaft 9 serving as rotating support 
either for the disks 9A (FIG. 6» View B) on which the 
numberers 9B are fixed, or for the sleeve 9C (FIG. 7, 
view A) to which the letterpress blocks are secured by 
adhesive bonding, or else for the performance of the 50 
invention for the blanket cylinder 7C (FIG. 1, View B) 
on which the plate cylinder 17 (FIG. 3) of the inking 
module 16 will deposit ink from its plate representing 
the image to be printed. The micrometer screws 7B 
(FIG. 2) for pressure adjustment, which are provided 35 
for letterpress printing, serve the same function for 
offset printing. The bearings 27 and 27A and their caps 
28 and 28A enable the inking module 16 (FIG. 3} to be 
supponed and positioned on the press in its two operat- 
ing positions. The ring 8A (FIG. 6, View A) positions 60 
and serves as support for the bearing 9D (FIG. 8, View 
A) of the movable suppon shaft 9 (FIG. 6, View B). 
The device for the automatic release of pressure in the 
event of no sheet being fed also operates for two-color 
offset printing. 65 

FIG. 6, View B» shows the same section of the press 
as View A, and in addiaon shows the routing suppon 
shaft 9 connected to the power lake-off gear 8 and the 




ring 8A serving to support it, said shaft turning in phase 
with the machine and carrying, mounted on it before it 
is fitted, the disks 9A and the numberers 9B. 

FIG. 7, View A, shows, for the sake of good under- 
standing of the invention, the same section in which the 
disks 9 A (FIG. 6, View B) carrying the numberers 9B 
have been replaced by the sleeve 9C (FIG. 7, View A), 
on which are fixed the letterpress blocks and which is 
mounted on the same rotating support shaft 9. 

FIG. 7, View B, shows the same section, in which the 
sleeve 9C (FIG. 7, View A) has been replaced with the 
blanket cylinder 70, provided with its impression blan- 
ket 7D and mounted on the rotary support shaft 9 
driven by the gear 8. 

FIG. 8, View A, shows a construction of the blanket 
cylinder 7C motuted on the routing shaft 9 driving it. 
The routiag shaft 9 drives the blanket cyhnder 7C 
directly, said cylinder being prevented from turning on 
said shaft by the key 10 and from making translatory 
movements by the stop screws 11. The blanket 7D is 
gripped between the tensioning bars 12 and the clamp 
bars 13 held by the screws I3A. The tightening of the 
spherical bead screws 14 effects the normal tensioning 
of the blanket 7D by being screwed into the cylindrical 
nuts 15, which brings about the rocking of the tension- 
ing bars 12 on the blanket cyluuler 7C. 

FIG. 8, View B, shows the gear 3A permanently 
positioned on the shaft of the blanket cylinder 3 (FIG. 
6). In cases where the inking unit is fitted to existing 
presses, this gear is made in two halves in order to en- 
able it to be installed without having to dismantle the 
printing press. It is machined with extreme precision in 
order to ensure perfect rourion of the gear teeth, with- 
out eccentricity or wobble. The screws 3B hold the two 
gear halves together, and at the same time ensure 
clamping on the blanket cylinder shaft by a pinching 
action. 

FIG. 9 shows a partial section of the inking module 
16, illustrating the general principles applied for depos- 
iting the ink on the blanket cylinder 7C. The plates 35 
supporting the components of the inking module 16 are 
attached to the printing press by means of shafts 29a 
pivoting in the supports 27 with the aid of ball bearings 
27B. The plate cylinder 17 turning in its bearings 17A 
carries at one end of its shaft 17B the gear 17C keyed on 
it and driven roudonaliy by the drive gear 30 of the 
printing press. The gear 36 turning on its sutionary 
shaft 37 operates the connecting rod 38 by means of the 
eccentric crankpin 39 mounted on a ball joint. The 
connecting rod 38 in turn moves the lever 40 which is 
pivoted on the support 40A by means of the pin 40B and 
whose rollers 41 alternately push to the right, and then 
to the left, the sliding ubles 22A and 22B serving to 
grind the ink. These ubles are driven routionally by the 
gear 36 and the gear 42, the number of teeth of which 
enables them to obtain the same circuzcferendal speed 
as the plate cylinder 17, the ink transfer rollers 23A and 
plate inking rollers 24A thus being driven by simple 
contact with light pressure. This pressure is adjusted by 
the combined routions of the eccentric bearings 43 
acting on the pressure against the sliding table 22 A. and 
of the eccentric shaft 44 of the plate inking rollers 24A 
acting on the pressure agamst the plate on the plate 
cylinder 17. One end of the eccentric shaft 44 carries a 
crank 45 connected by a connecting rod 46 to the smgle 
control lever 47 (FIG. 10). Each plate inking roller 24A 
(FIG. 3) and plate moistening roller 24 is connected in 
the same manner to the single control lever 47 (FIG. 
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10). Depending on the position of the latter, it is possible 
to bring the assembly of plate inking rollers 24A or the 
assembly of plate moistening rollers 34 into or out of 
coauct with the plate on the plate cylinder 17 (FIG. 3). 
The gear 42 (FIG. 9) carries at one end a cogged pulley 5 
iS which with the aid of a cogged belt 49 turns the 
cogged puUey 50 keyed on the shaft 51 with a reduction 
ratio such that the shaft 51 makes one rotation for every 
format printed. The cam 52 keyed on the shaft 51 thus 
raises the cam roller 53 fixed at the end of the lever 54 10 
for each impression cycle. The lever 54 is keyed to one 
end of the shaft 55» to the other end of which is keyed 
the lever 56» which thus permits the to-and-fro move- 
ment of the ink feed roDer 26 turning on the shaft 26a 
fixed at one end on the lever 56 and at the ether end on IS 
the lever 56A pivoted on the shaft 55A. In the forward 
movement the ink feed roller 26, bearing against the ink 
ducior 20A of the duct 25, becomes coated with ink, 
which it deposits on the sliding table 22B at the end of 
the return movement. The rotating shaft 51 carries at 20 
one end the crank 57, on which pivots the connecting 
rod 58 fixed to the lever 59, This lever is mounted pivot- 
aUy on die shaft 20B of the ink ductor roller 20 A with 
the aid of the free wheel 60. In its oscillation, the move* 
ment of the lever 59 thus turns the ink ductor roUer 20A 25 
a few degrees in the same direction with the aid of the 
free wheel 60, which roller is thus coated in the ink 
reservoir 25, the flow from which is ensured by adjust- 
ment screws 61. Screws 62 and 62A keep the ink reser- 
voir 25 closed, although it can be opened for washing 30 
by cuming it about pins 63 and 63A. It should be noted 
that the kinematics of the moistening liquid distribution 
system is in general arranged in the same manner as the 
laaematics of the ink distribution system. Protective 
casings 64 and 64a prevent direct access to the mechani- 33 
cal systems, which could be dangerous to the user. 

FIG. 10 shows the inking module 16 on which all the 
controls necessary for the correct use of the module are 
disposed. The lever 65, with index and graduated scale, 
regulates the amplitude of the rotary movement of the 40 
ink ductor roller 20A (FIG. 9) by acting on the pawl of 
he free wheel 60. The lever 65.A. (FIG. 10) enables the 
ink ductor roller 20A (FIG. 9) to be turned by hand. 
The screws 61 regulate the coating of the ink ductor 
roller 20.A, thus acting, conjointly with the selection of 45 
the posinon of the lever 65 (FIG. 10). on the amount of 
ink deposited on the plate on the plate cylinder 17. The 
lever 66, which is also provided with an index and grad- 
uated scale, regulates the amplitude of the rotation of 
the moistening liquid ductor roller 20 (FIG. 3), thus 50 
acting directly on the flow of liquid deposited on the 
plate on the plate cylinder 17. The lever 66A enables the 
moistening liquid ductor roller 20 (FIG. 3) to be turned 
by hand. Judicious adjustment of the screws 61 (FIG. 
10) and of the levers 65 and 66 thus makes it possible to 55 
deposit on the plate on the plate cylinder It the amount 
of ink and moistening bquid most suitable for an excel- 
lent impression. The single four-position control lever 
47 sclecu the difTcrent functions. In the "stop*' position' 
the connecting rods 46 (FIG. 9). which are not com- 60 
pletely shown for the sake of clanty in the drawing and 
which are controlled directly by the single control lever 
47 cFlG. 10), push the levers 45 (FIG. 9) imo a posiuon 
such that the eccentric shafts 44 move the moistening 
rollers 24 (FIG. 3) and inking rollers 24A away from the 65 
plate cylinder 17. In the "moisten'* position of the single 
control lever 47 (FIG. 10) only the connecting rods 46 
^TIG. 9) controlling the plate moistening rollers 24 
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(FIG. 3) are operated, thus bringing these rollers to bear 
against the plate on the plate cylinder 17 in order to 
effect the necessary moistening of said plate. In the 
"inking" position, the plate inking rollers 24A are in 
turn brought to bear against the plate on the plate cylin- 
der 17. It should be observed that these operations are 
carried out without the plate cylinder 17 (FIG. 10) 
coming into contact with ±e blanket cylinder 7C. A 
cam is m fact keyed on the shaft 47A of the single con- 
trol lever 47 to act on the roller 68 of the lever 69 piv- 
oted by the pin 70 on a plate 35 of the inking module 16. 
The lever 69 bears directly against the frame 1 of the 
printing press to pivot the inking module 16 on its pivot 
pins 29A. In the "print" position the single control lever 
47 turns the cam 67, the depression on which causes the 
lever 69 to pivot and the inking module 16 to rock in 
such a maimer that the running tracks 17D (FIG. 9), 
known as bearers, of the plate cylinder 17 come to bear 
against the bearers 7E of the blanket cylinder 7C. The 
pressure is applied between plate and blanket, thus en- 
abling ink to be transferred from the plate on the plate 
cylinder 17 to the blanket on the blanket cylinder 7C. 
The impression can now be made by pressing the sheet 
6 (FIG. 3) between the pressure cylinder 4 and the 
blanket cylinder 7C. 

Within the scope of the invention presses of larger 
formats can be equipped in the same way by employing 
the same means which characterize the invention in its 
claims taken as a whole. 

I claim: 

1. In a printing press having: 
a plate cylinder; 

a means for linking said plate cylinder in a first color 
with a first ink; 

a blanket cylinder in circumferential contact with 
said plate cylinder for receiving images from said 
plate cylinder in said first ink; 

a pressure cylinder in adjustable circumferential 
contact with said blanket cylinder; 

a feed means for drawing paper between said pressure 
cylinder and said blanket cylinder to deposit said 
images in said first ink on said papjer; 

a drive means for rotating said plate cylinder, blanket 
cylinder, and said pressure cylinder; 

a detachable dual mode numbering and coloring de- 
vice including a inking unit in circumferential 
contac^t with a removable numbering cylinder, said 
removable numbering cylinder being in circumfer- 
ential contact with said pressure cylinder and ro- 
uted by said drive means, for printing page n\im- 
bers on said paper drawn between said removable 
numbering cylinder and said pressure cylinder 
when in a numbering mode, and with said inking 
unit in circumferential contact with a removable 
coloring cylinder, said removable coloring cylin- 
der being in circumferentiaJ contact with said pres- 
sure cylinder and rotated by said drive means, for 
printing images in a second ink of a second color on 
said paper drawn between said removable coloring 
cylinder and said pressure cylinder when in a col- 
oring mode; 

the improvement compnsing: 

a removable auxiliary blanket cylinder adapted for 
attachment in the press in the locauon provided for 
the removable numbering and coloring cylinders, 
and for rotation by said drive means; and 

a movable mking module coupled :o said printing 
press, including an inking unic a damping unit, and 
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an auxiliary plate cylinder, operable in a first mode 
with said auxiliary plate cylinder in circumferential 
contact with said auxiliary blanket cylinder for 
depositing images m a third ink of a third color on 
said paper* and operable in a second mode with said ^ 
auxiliary plate cylinder in circumferential contact 
with said blanket cylinder for depositing images in 
a third ink of a third color on said paper while 
allowing simultaneous operation of said detachable 
dual mode numbering and color device. 

2. A printing press according to claim 2, wherein the 
said movable inking module is suspended along said 
press by a pivoting arm. 

3. A printing press according to claim 2, wherein said 
movable inking module is suspended along said press by 
a pivoting arm and configurable in three positions rela- 
tive to said presSp including a first position with said 
auxiliary plate cylinder in circumferential contact with 
said aujdliary blanket cylinder in said first mode of oper* 2q 
auon, a second position with said auxiliary plate cylin- 
der in circumferential contact with said blaiiket cylin* 
der in said second mode of operation, and a third posi- 
tion with said movable inking module placed in a stor- 
age positLOCL 25 

4. A printing press comprising in combination: 
a plate cylinder, 

a means for inking said plate cylinder in a first color 

with a first ixik; 
a blanket cylinder in circumferential contact with 3q 

said plate cylinder for receiving images from said 

plate cylinder in said first ink; 
a pressure cylinder in adjustable circumferential 

contact with said blanket cylinder; 
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a feed means for drawing paper between said pressure 
cylinder and said blanket cylinder to deposit said 
images in said first ink on said paper; 

a drive means for rotating said plate cylinder, blanket 
cylinder, and said pressure cylinder; 

a removable auxiliary blanket cylinder adapted for 
attachment in the press adjacent said pressure cyl- 
inder and rotatably by said drive means; 

a movable inking module coupled to said printing 
press, including an inking unit, a damping unit, and 
an auxiliary plate cylinder, operable in a first mode 
with said auxiliary plate cylinder in circumferential 
contact with said auxiliary blanket cylinder for 
depositing images in a second ink of a second color 
on said paper, and operable in a second mode with 
said auxiliary plate cylinder in circumferential 
contact with said blanket cylinder for depositing 
images in a second ink of a second color on said 
paper. 

5. A printing press according to claim 4. wherein 
movable inking module is suspended along said press by 
a pivoting arm. 

6. A printing press according to claim 5, wherein said 
movable inking module is suspended along said press by 
a pivoting; arm and configurable in three positions rela- 
tive to said press, including a first position with said 
auxiliary plate cylinder in circumferential contact with 
said auxiliary blanket cylinder in said first mode of oper- 
ation, a second position with said auxiliary plate cylin- 
der ia circumferential contact with said blanket cylin- 
der in said second mode of operation, and a third posi- 
tion with said movable inking module placed in a stor- 
age position. 
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[57] ABSTRACT 

A liquid transfer assembly is shown which transfers a 
predetermined thickness of liquid to a moving surface, 
the assembly employing a shearing action to achieve the 
predetermined thickness. The system includes a supply 
means for providing a source of the liquid; a first arcu- 
ately shaped surface which moves at a first speed and is 
adapted to contact the supply means so as to obtain a 
coating of liquid on its surface. A second surface is 
juxtaposed to the first surface but not in contact there* 
with, moves at a second speed different from the first 
speed; and the distance between the two s\irfaces is 
sufficiently close that the liquid on the first surface 
comes in contact with the second surface at their near- 
est point of proximity. Thus, by virtue of the difterent 
surface velocities, the liquid is subjected to a shearing 
action at the nearest point of proximity with a deter- 
mined amount thereof being transferred to the second 
surface. 

4 Claims, 1 Drawing Sheet 
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predetennined thickness. The system includes a supply 

LIQUID TRANSFER ASSEMBLY AND METHOD means for providing a source of the liquid; a first arcu- 

ately shaped surface which moves at a first speed and is 

FIELD OF THE INVENTION adapted to contact the supply means so as to obtain a 

This invention relates to offset lithographic printing ^ coating of liquid on its surface. A second surface is 

and more particularly to a means and method for trans- juxtaposed to the first surface but not in contact there- 

ferring liquid from a reservoir to- an offset lithographic ^vith; moves at a second speed different from the first 

plate cylinder. speed; and the distance between the two surfaces is 

sufSciently close that the liquid on the first surface 

BACKGROUND OF THE INVENTION lO comes in contact with the second surface at their near- 

In offset lithographic printing, each printing stage est point of proximity. Thus, by virtue of the different 

includes a plate cylinder, to which printing plates are surface velocities, the liquid is subjected to a shearing 

tightly fastened around its circumference. The plate action at the point of proximity with a determined 

cylinder is equipped with inking and dampening mecha- amount thereof being transferred to the second surface, 

aisms. The plate includes both image and non-image ^5 nescRlPTlON OF THE drawings 

areas which are substantially coplanar, the image por- DESCRIPTION OF THE DRAWINGS 

tions being hydrophobic and the non-image areas being FIG. 1 is a side, schematic view of an offset litho- 

hydrophilic. The dampening system applies an aqueous graphic printing apparatus showing the relationship of 

solution to the non-image areas and the inking system the liquid transfer assembly thereto, 

applies a greasy ink to the image areas. The plate cylin- 20 pjQ 2 is an expanded view of the contact surfaces of 

der transfers its image to an intermediate blanket cylin- liquid transfer assembly, 
der which has a specially composed smooth rubber 

blanket surface. Printing stock in either sheet or webbed DETAILED DESCRIPTION OF THE 

formisfcdagainsttheblanketcylinder by an impression • INVENTION 

cylinder and the ink (and dampening solution), is trans- 25 Reference is made to the foUowing copending appU- 

ferred to the printing stock thus completing the printing cations, all of which describe further details of an offset 

operation- lithographic printing apparatus useful in conjunction 

In applicator roU assemblies used with conventional ^j^^ invention hereof. The disclosure of each is 

lithographic pmtmg cybnders, a pick-up roll is par- incorporated herein expressly by reference: U.S. patent 

tiaUy mimersed m a trough contajnmg a continuous ^0 j^^^^ ^^ ^j^ ^j^^j 24. 1987 and 

supply of liquid. The hquid may be water, mk or a ^^^^ ..^oating and Prating Method and Apparatus 

coating cemposition. The surface of the pick-up roU . ^^^^^^^ Interstation D^er": and U.S. Pat No, 

>«:ks up- a relatively thick coating of the liquid and 4^796^5 j^entitled "Adjustable Coating and Print Appa- 

rotates it into contact with a meiermg roll which con- an John W Bird 

trols or meters the thickness of the coating which is to 35 « ' ~V ^ ' ' m Kia«i.*f 

remain on the surface of the pick-up roll. Excess liquid ^^^f"^? ' pJate cyimder 10 Wjuiket 

is returned to the trough. Further rotation of the pick- ^y^"^^^, impression cyhnder 14 are^all of the 

up roU brings it into pressure contact with an appUcator conventional vancty normally found m offset htho- 

roU whereby the appUcator roU obtains a coating of the g^P^*^ pnntmg machines, Plate cylmder 10 is provided 

liquid from the pick-up rolL Finally, the applicator roU 40 with a plate clamp apemire 16 wherein the print plate 

rotates into pressure contact with the plate cylinder (or ("Ot shown) » clamped to the external circumference of 

in some instances the blanket cylinder) which is coated P^a^^ cylinder 10. In a smular manner, blanket cyhnder 

with the Uquid by the pressure/rolling action of the 12 is provided with a blanket clamp apcnure 18 where 

applicator roll. blanket is secured. As is well known, a continuous 

As the applicator roU moves about the outer periph- 45 conveyer belt, schematically shown at 20, feeds sheets 

ery of the plate cylinder, it comes into contact with a to ^. imprinted between blanket cylmder 12 and un- 

plate clamp apcfttire where plates are secured to the pression cyhnder 14. 

outer periphery of the plate cylinder. Unless the appli- A dampening system 22 includes a pick-up roll 24 
cator roll/plate cylinder contact pressure is very which has a part of its circumference immersed in liquid 
closely controlled, the clamp aperture will often cause 30 t>ath 26 (e.g. water). A metering roll 28 is positioned to 
the applicator role to slightly move away from the co-act with pick-up roll 24 to remove excess and other- 
periphery of the plate cylinder as the plate clamp apcr- wise assure a continuous film of liquid on pick-up roll 
ture passes beneath it. This can create an interruption in 24. An appUcator roll 30 is positioned so as to be close 
the application of the liquid to the plate with resulting to. but not in contact with pick-up roll 24 as well as the 
nonuniformities in the printed product. 55 outer surface of plate cyhnder 10. In this preferred 

Accordingly, it is an object of this invention to pro- embodiment pick-up roll 24, metering roll 28 and appli- 

vide an improved Uquid transfer assembly for offset cator roll 30 are each individually driven by separate 

lithographic printing apparatus. motors so as to enable the speed of each to be individu* 

It is another object of this invention to provide an ally adjusted. While not shown; additional coating sta- 

miproved liquid transfer assembly for offset litho- 60 tions for the purpose of applying inking solutions or 
graphic printing apparatus wher^ uniform layers of coating solutions may also be emplaced about the pe- 
applied Uquid result from the action of the transfer riphery of plate cylinder 10 in the normal manner. It is 

assembly. here emphasized that the Uquid transfer principle to be 

^«T.^«^. *^r,r^^,^,^vT hereinafter discussed with respect to the dampening 

SUMMARY OF THE INVENTION „ ,y„,„, ,pp,i„^ substanccloothcr coat.ng applica- 

A Uquid transfer assembly is shown which transfers a tion stations, 

predetermined thickness of liquid to a moving surface. Referring now to FIO. 2 in conjunction with FIG. 1. 
the assembly employing a shearing action to achieve the an expanded view of applicator roll 30 is shown in con- 
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junction with portions of plate cylinder 10 and pick-up The above descnbed hquid transfer assembly is par- 
roll 24. After the surface of pick-up roll 24 leaves the ticulariy adapted to application as a dampening system 
vicinity of metering roll 28, a layer of liquid 32 {e,g. for a plate cylinder. This is due to the fact that the 
water) resides on its surface. The peripheral velocity of viscosity of water is relatively constant (notwithstand- 
pick-up roll 24 is adjusted so that it exhibits a character- 5 ing temperature changes) and enables the dampening 
istically constant velocity VI. The distance between the system, once adjusted, to operate properly for long 
surfaces of applicator role 30 and pick-up roll 24, at periods of time. On the other hand, if the viscosity of 
their nearest point of proximity 34, is adjusted so that the liquid is subject to large changes or is highly vis- 
the surface of applicator role 30 comes into contact this invention is less well suited. It is applicable to 
with liquid layer 32 as it passes therebetween. Velocity 10 inking systems where ink of relatively medium to low 
V2 of applicator role 30 is adjusted to be greater than viscosities are employed and to coating applications 
VI so as to create, at proximity point 34, a shearing where relatively constant viscosity coating materials 
action on liquid 32. This shearing action causes a layer utilized. 

of hquid 36 to adhere to the outer periphery of applica- ™s invention further reduces the maintenance nec- 
tor role 30 and to be carried around its periphery until ^^sary for offset printing apparatus and substantially 
it comes into contact at proximity pomt 38 with the negates the need for chiUing of the dampening solution, 
external periphery of plate cyUnder 10. Here again, the well known, especially for web presses, roll pros- 
velocity V3 of plate cylinder 10 is adjusted to be higher ^ generate substantial heat and cause the dampening 
than V2 so that a further shearing action occurs on ^0^!^°" mcT^c m temperature--thereby requiring 
liquid layer 36 as it reaches pomt 38. The shearing ac- reftigerauon. This mvcntton decreases the resulting 
tion results m a layer of liquid 40 being applied to plate roll-generated heat and this reduces refngeration re- 
cylinder 10. quirements. 

By adjusting the relative velocities of the roHs/cyiin- ^ ^j, ^ understood that the above described em- 

der sunaces, the thicknesses of liquid layers 36 and 38 bod^nent of the mvention is illustrative only and that 

can be rcadil'y adjusted (assuming identical wetting modifications throughout ma^ occur to those sfa^^^^^ 

characteristics of the moving surfaces). More specifv l*'!^'^' ^1,"^*' ZT''^ 'a 

cally. as the velocity V2 is increased with respect to VI, f ^'^}^ '^T^u'^t'' ' Z'i i 

a thicker layer of liquid 36 adheres to the surface of ^^^^ '^^^^^ ^ ^^^^"^^ ^PP^"^^^ 

applicator role 30. In smailar fashion as the velocity V3 3^ ^ ^ ^^^^^^ transferring a predetermined 

of plate cyhnder lO is mcreased with respec the veloc ^j^^^^^^ ^.^^ ^ ^^j^ j- 

uy V2 of applicator roll 30, the thickness ofJiqmd layer ^^-^^ ^ ^^^^^^^^ ^^^^ the operat- 

40 can be madfi to mcrease. Conversely, « Penphera^ conditions experienced by Said assembly, the combi- 

velocuies V 2 and V3 approach each other, the layer 40 ^^^^^^ comprising- 

of liquid adhering to plate cylinder 10 will decrease in 35 ^^^^ f^r producing a source of said liquid-, 

thickness. However, ifthepenpheral velocities become ^ liquid bearing applicator roll movable at a first 

equal or so close as to negate a sheanng action, the ^^^^^ ^nd adapted to contact said supply means 

liquid layer thicknesses wiU split and tend to become and obtain a coating of said liquid on said surface; 

non-umform. ^ plate cylinder juxtaposed to said applicator roll and 

The above stated, non-contactmg liquid application 40 adapted to be moved at a second speed different 

system provides a number of advantages. One is that from said first speed, said plate cylinder being 

there is no contact between applicator role 30 and plate maintained out of contact with said applicator roll 

cylmder 10 thereby preventing any contact between but sufficieniiy close thereto that said liquid coat- 

applicator role 30 and plate clamp apenure 16. Another ing on said applicator roll comes in contact with 

IS that the amount of wear on the respective roUs/cylin- 45 said plate cylinder at the nearest point of proximity 

der is greatly decreased. The system further provides of said roll and cylinder, whereby said liquid coat- 

for relatively easy adjustment of the amounts of hquid ing is subjected to a shearing action at said nearest 

to be applied to plate cylinder 10. As aforcstatcd, it is point of proximity with a determined amount 

important that the peripheral velocities of adjoining thereof bemg transferred to said plate cylmder by 

rolls/cylinder be somewhat different to sustain the 50 shearing action. 

shearing action which creates the desired thickness of 2. The invention as recited in claim 1 wherein said 

liquid coating. liquid is water. 

The motive power for each of the roils and cylinders 3. The invention as recited in claim 1 wherein said 

should be linearly adjustable in speed so as to provide liquid is ink. 

the desired vanabiiity of circumferential velocities. 55 4, The invention as recited in claim 1 wherein said 

Hydraulic motors are preferred; however electric mo- liquid is a coating material. 

tors of the variable speed variety are also acceptable. • * * • * • 
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[57] ABSTRACT 

A printing press has an apparatus for preventing contact 
of wet ink sheets with the chain delivery mechanism 
and for drying the wet ink carried on the sheets prior to 
the stacking of the sheets. The printing press has an 
impression cylinder and a blanket cylinder through 
which sheets are drawn by the chain delivery mecha- 
nism. The chain delivery mechanism has two sprockets 
mounted to a shaft, each of which rotates runs of chain 
to pull the sheets from the cylinders. A nozzle is 
mounted adjacent the shaft for discharging jets of air 
against the sheets to push them away from the shaft. An 
air compressor supplies air to the nozzle. A heating 
element is disposed between the air compressor and the 
openings of the nozzle to heat the pressurized air stream 
to a selected temperature sufficient to dry the wet ink 
carried by the sheets. 

8 Claims, 2 Drawing Sheets 
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, „ . pressure varies substantially depending upon the type of 

APPARATUS FOR PREVENTING CONTACT OF sheets. ^ 

WET INK SHEETS WITH PRINTING PRESS 

DELIVERY iMECHANISMS AND FOR DRYING BRIEF DESCRIPTION OF THE DRAWING 

SAID WET INK 5 FIG. 1 is a schematic view of a portion of a printing 

press illustrating a nozzle and healing apparatus con- 

CROSS REFERENCE TO RELATED structed in accordance with this invention. 

APPLICATION: FIG. 2 is a view of an alternate embodiment of the 

This application is a continuation-in-part of APPA- ^ ^PParatus constructed in accordance with this inven- 
RATUS FOR PREVENTING CONTACT OF WET 

INK SHEETS WITH PRINTING PRESS DELIV- DESCRIPTION OF THE PREFERRED 

ERY MECHANISMS, Ser. No. 891.955. filed Aug. 1, EMBODIMENT 

1986. by Jack D. Tyler, now U.S. Pat. No. 4.722,276. p-frrrinc t/^ T?Tr i * ^ 

Keiemn^to riG, 1, the printing press has a plate 

BACKGROUND OF THE INVENTION cylinder H that is coated with ink. The plate cylinder 

1 Field of the Invention. ^ Contact with a blanket cyUnder U. The 

™«tfvfrion!^^^^ 1* blanket cylinder 13 includes a rubber mat or blanket 

anlS^n^^W t^^^^^^ ^Tf *° ^ ^'"^"^ ^''^'^ is coated with ink and ro^^fn 

^ w^t^^ . Zt^lT" Pr*^""^ ^"""^"^ ^^'^ ^ impression cylinder 15. The image is 
of wet mk on printed sheets with the prmtmg press 20 transferred to the paper sheete 16 as they are fed bl 

Cham delivery mechamsms and for drymg the wet ink tween the impression cylinder 15 and the blanket cylin- 

on said prmted sheets. ^3 ' 

2. Dttcription of the Prior Artt The chain deUvery system includes a pair of sprock- 
In prmtmg presses with cham defivery mechanisms. ets 17 that are mounted side by side immediately rear- 
the sheet is drawn between a blanket cylinder and an 25 ward of the impression cylmder 15. Sprockets 17 are 
mxpression cylmder, then gripped by a chain deUvery mounted to a shaft 19 which has an axis that is parallel 
mechanism and pulled rearwardly where it is deposited with the axis 20 of the impression cylinder IS. A pair of 
in a stack. The chain delivery mechanism has a pair of chains 21 rotate around each sprocket 17. Chain 21 has 
sprockets mounted next to the impression cylinder. A an upper horizontal run and is drawn toward the im- 
chain extends around each of the sprockets and has 30 pression cylinder 15 as shown by the arrow 22, The 
horizontal upper and lower runs. A gripping mecha- lower"horizontal run of chain 21 is drawn away from 
nism is mounted to the chains for gripping the leading impression cylinder 15. A gripping mechanism 2X15 
edge of the sheet as it passes through the impression mounted to the chain 21 for gripping each sheet 16 as it 
cylinder. The sprockets are mounted on a shaft that is through the cylinders 13 and 15. The problem that 
parallel with the axis of the impression cylinder. ^ occurred in the past is the contact of the sheets 16 
A long standing problem is avoiding contact of the ^ or with skeleton or star wheels (not 
wet mk on the sheets with the shaft that extends be- shown) which may be mounted to the shaft 19. 
tween the two sprockets. Any contact of the shaft with Contact of the sheets 16 with the shaft 19 is prevented 
the ink will likely cause smearing. One system to avoid ^ nozzle 27 which discharges compressed air. As 
smearing comprises placing small wheels on the shaft ^ shown in RG. 2, nozzle 27 has a tip 29 that is a horizon- 
There are several different wheel designs. The wheels ^ tube extending parallel with the axes of shaft 19 and 
ar-e preferably positioned to contact the sheet where no "ppr««io° cylinder 15 (FIG. 1). Tip 29 is mounted 
ink is deposited. This is not always possible. In sheets <^cctly below shaft 19 in the embodiment shown and 
with an extensive amount of mk coverage, the wheels * length that is greater than half the width of the 
win contact the ink and cause smearing. Other devices P™.^ 1^- Each end of the tip 29 is closed, mak- 
have been proposed and used but not entirely satisfacto- * chamber. A plurality of circular openings 31 are 
rily. formed in the forward side of the tip 29 for discharging 

Another long standing problem is that the ink is often ^ *® *^ ^ "® 

still wet when the printed sheets are stacked To ore- <n '™Pr««K» cylmder 15. In the preferred embodi- 

ventsmearing at this stage, a drying powder is applied itfe four openings 31 equally spaced hori^^^^ 

to the printed sheets. When more thanone printing nin ^^f* from each other. A sufficient distance be* 

is required, this powder can gum up in 5ie printing opemn^ 31 is provided to discharge air 

press, causing delay, requiring mainteiLc^^^^ a^t more dian ha^^^^ 

dizing the quaUty of the finished product. „ n m ^ n^^^^ ^'^^f ? '^8*^ 

*^ 55 0.02 mch to 0.06 mch and preferably 0.04 inch. Each 

SUMMARY OF THE INVENTION opening 31 is preferably centered on a radial line ema- 

In this mvention, a nozzle having at least one openine ""'^'^ ^^'^ ?^ ^! impression cylinder 15 

is mounted adjaceiit the shaft foT^chSirSof^ ^ ^"^7 "^^"^ 

through a tip igainst the sheets as thewlue^ r^^ ^ ?^dS^^i™n^2?T^ ''-^^'^ '''' 

from the cylinttos. A heating elemcni is carriedby^he ^Jl '° ^ "^^^/P"^, mzxiruMm discharge 

nozzleortiptoheattheairjetTheairpJhTS^^^^ 3^^^ 'J^, fhlT.lf n^'n i""' JT' 

a^y from the sprocket shaft, avoiding smearing. S rk%?S weU " ' ""'^^ 

drying the wet mk on the prmted sheets before the Referring agaii to FIG. lU^e nozzle 27 is connected 

pnnted sheets are stacked. "Rie nozzle is comiected to 65 to a conduit 37. A pressure ^au^^^^ 

^^"^ '^P^""'- P,'"'^^"'*^ ^ theconduit37and?isi^letoAeo^^^^ 

manually operable regulator valve is located in the line manually operable regulator valvr41 wiU be loS^S b 

for selectively varying the pressure to the nozzle. The conduit 37 ^d acceslble easUy by h^ pre^ S^o^^ 
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Valve 41 can be rotated to provide pressures in the In this embodiment, the temperature provided by the 
conduit 37 and at tip 29 that vary from about 2 psi heating element 75. and the distance between the nozzle 
(pounds per square inch) to 80 psi. 27 and printed sheets should be adjusted to ensure that 

Conduit 37 is also coimected to an on/off valve 43. the air stream is between 90 to 200 degrees Fahrenheit 
Conduit 37 extends past the valve 43 to a tank 45 con- 5 when it strikes the printed sheets, 
taining air pressure. Tank 45 is connected to a conven- In operation, an operator will turn on the press, 
tional compressor 47. A pressure regulator 49 senses the Sheets 16 containing wet ink on one side will#pass be- 
pressure in the tank 45 and turns the compressor 47 on tween the cylinders 13 and 15. Each sheet 16 will be 
and off to maintain a desired pressure in the tank 45 of gripped by the gripper mechanism 23 and pulled from 
about 80 psL Valve 43 may be connected electrically to 10 the impression cylinder 15 rearwardly. The gripper 
the printing press so that it will aatomatically turn on mechanism 23 will deposit the sheets 16 in a stack (not 
the air pressure to the nozzle 27 once the printing press shown). The valve 43 win be open supplying pressur- 
begins to ran. ized air to the nozzle 27 to discharge against the sheets 

A heating means 51 is carried by either the nozzle 27. 16 to prevent them from contacting the shaft 19. The 
tip 29, or conduit 37, and provided to heat the com- 15 impact of the air blows the sheets away from the shaft 
pressed air prior to discharge. The preferred embodi- 19. 

ment, depicted in FIG. 1, has the heating element 51 Normally, the operator will begin at a fairly high 
carried between the nozzle 27 and the conduit 37. pressure, such as around 60 psi He will then close the 

In the preferred embodiment, the heating means 51 regulator valve 41 to reduce the air pressure at nozzle 
comprises a threaded tubular member 53 that has a 20 27 to a minimum level that will keep the sheets 16 from 
central passage 55 (not depicted) for connection be- contacting shaft 19, The minimum level depends upon 
tween conduit 37 and nozzle 27. Locking nuts 57 serve the weight of the paper and whether the paper is coated 
to fasten the heating means 51 to conduit 37 and nozzle or uncoated. The amount of pressure also depends upon 
27, provicting an air dght seal the length of each sheet and can also vary depending 

The heating means 51 ftoher comprises a thermal 25 upon the amount of ink coverage. Higher pressure than 
jacket 59 carried by the threaded tabular member 53, a needed may cause whipping of the ends of the sheets as 
heating coil 61 disposed between the thennal jacket 59 they are released ttom ^e impression cylinder 15. The 
and threaded tubular member 53, a power source 63, higher pressure also expends air, and thus energy, 
and temperature control means 65 electrically con- The temperature setting is adjusted in a similar fash- 
nected between the power supply 63 and the heating 30 ion. The operator will begin at a fairly high tempera- 
coil 61 for controllii^ the amount of heat supplied to ture. He will then adjust«the temperature setting to 
the stream*of compressed air that flows through the « reduce the temperature ioS m^nmnm level that will dry 
heating means 51 to nozzle 27. the sheets to the desired extent. 

The temperature control means 65 is a conventional For Six 1 1 inch p^>er, the following air pressures at 
temperature control element of the type that can be set 35 nozzle 27 are preferred for the various types of paper: 
by an operator to control the current flowing through 20 pound paper, 2 psi; 65 pound cover, 18 psi; 70 pound 
the heatmg means 51. This controls the amount of heat offset, 3 psi; and 80 pound enamel, 25 psi. For 1 1 x 17 
produced by the heating means 51. It has been deter- inch sheets, the following air pressures are preferred: 62 
mined through experimentation that the optimal drying pound cover, 30 psi; 80 pound cover (50% ink cover- 
of wet ink occurs when the con^>re3sed air stream strik- 40 age), 45 psi; 80 pound cover (75% ink coverageX 60 psi; 
ing the printed sheets has a temperature of 90 to 200 80 pound text enamel, 60 psi and 40 degree angle below 
degrees Fahrenheit In the preferred embodiment, this a radial line extendmg from the axis 20 31 of the impres- 
result can be achieved when the nozzle 27 is positioned sion cylinder 15 (FIG. 1) through openings ; and 80 
I to 3 inches away &om the printed sheets. pound card stock 8 or 10 point, 60 psi and 40 degree 

Of course other embodiments are possible, for exam- 45 angle below a radial line extending from the axis 20 of 
pie, the heating means 51 may be carried by the tip 29. the impression cylinder 15 (FIG. 1) through openings 
FIG. 2 depicts such an alternate embodiment in cross- 31. For other paper weights and types, the pressure will 
section. Nozzle 27 directs the stream of pressurized air be selectively adjusted by the operator to a level where 
73 to tip 29. A heating element 75 is disposed within tip it is at the lowest pressure possible that will still main- 
29, and carried by a plurality of disk-shaped thermally 50 tain the sheets away from the shaft 19. The enamel 
insulating rings 77. Said insulating rings 77 have a cen- coated stock of greater length does not have pores and 
tral passage the accommodates the heating element 75; tends to stick to the blanket cylinder 13 and buckle. The 
they serve to thermally and electrically isolate the heat- 40 degree nozzle helps the buckle from forming, 
ing element 75 from the tip 29. The invention has significant advantages. The nozzle 

The heating element 75 comprises a heating coil 79 S 5 is easily installed on existing presses. It can be adapted 
carried by a thermally conductive material 81. The to various configurations of presses. It successfully 
heating element 75 has a tubular configuration allowing keeps the wet ink on the sheets from contacting the 
for insertion in the central passages of the insulators 77. sprocket shaft and it dries the printed sheets prior to 
Each end of the heating element 75 has an electrical stacking. The printed sheets can be dried to either com- 
connector 83 that protrudes from the ends of the tip 29; 60 pletely or panially eliminate the drymg powders cur- 
they are provided to allow the passage of electric cur- rently employed to prevent the smearing of printed 
rent through the heating element 75. sheets. The nozzle apparatus is inexpensive and easy to 

An electric current b directed through the heating operate, 
element 75. Heat is retained by thermally conductive While the invention has been shown in only one of its 
material 81. A stream of pressurized air 73 is directed by 63 forms, it should be apparent to those skilled in the art 
nozzle 27 to the tip 29. This pressurized air 73 is heated that it is not so limited, but is susceptible to various 
by heating clement 75 prior to discharge through the changes without departing from the scope of the mven- 
plurality of openings 31. tion. 
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I claim: 

1. In a printing press having an impression cylinder 
and a blanlcet cylinder^ a chain delivery means for with- 
drawing sheets from between the cylinders including a 
shaft and a pair of sprockets located adjacent the cylin- 
ders carrying a chain with an upper run leading toward 
the cylinders and a lower run leading away from the 
cylinders, the shaft carrying the sprockets, and gripping 
means carried by the chain for engaging leading edges 
of the sheets to carry them away from the cylinders, an 

* improved means for preventing the sheets from contact- 
ing the shaft while the ink is still wet, comprising in 
combination: 
. a reservoir tank; 

an air compressor for supplying pressurized air to 
said reservoir tank; 

a pressure regulator for controlling said air compres- 
sor to inaintain a constant pressure in said reservoir 
tank; 

a conduit leading from the reservoir tank to a point 
adjacent the shaft; 

an electrical heating element located in the conduit 
for heating the pressurized air to a selected temper- 
ature; and 

the conduit having a nozzle motmted adjacent the 
shaft and the nozzle having a tip with a plurality of 
openings spaced horizontally apart from each 
other for discharging jets of heated air against the 
sheets to push them away from the shaft and to dry 
the wet ink carried by the sheets. 

2. The apparatus according to claim l^avherein the 
pressurized air is heated by the electrical heating ele- 
ment to a temperature selected to provide a jet of heated 
air having a temperature substantially in the range of 90 35 
to 200 degrees Fahrenheit when it strikes the sheets. 

3. The apparatus according to claim 1 wherein the 
electrical heating element is located in the conduit be- 
tween the compressor means and the nozzle. 

4. The apparatus according to claim 1 wherein the 40 
electrical heating element is located in the nozzle. 
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5. In a printing press having an impression cylinder 
and a blanket cylinder^ a chain delivery means for with- 
drawing sheets from between the cylinders including a 
shaft and a pair of sprockets located adjacent the cylin- 
ders carrying a chain with an upper run leading toward 
the cylinders and a lower run leading away from the 
cylinders, the shaft carrying the sprockets, and gripping 
means carried by the chain for engaging leading edges 
of the sheets to carry them away from the cylinders, an 
improved means for preventing the sheets from contact- 
ing the shaft while the ink is still wet, comprising in 
combination: 

a conduit leading to a point adjacent the shaft, the 
conduit including a nozzle having a tip that is a 
horizontal tube mounted immediately below and 
having an axis paiaUel with the shaft, the tip having 
from 2 to 6 circular openings spaced horizontally 
apart from each other, 

air compressor means including a reservoir tank and 
a compressor for supplying pressurized air to the 
nozzle; 

an electrical heating element carried in the conduit 
rearward of the nozzle openings for heating the 
pressurized air prior to discharge through the noz- 
zle; 

means for controlling the amount of heat provided by 
the heating elements to the pressurized air; and 

wherein the pressurized and heated air is discharged 
against the sheets to push them away from the shaft 
and to dry the wet ink carried by the sheets. 

6. The apparatus according to claim 5 wherein the 
nozzle is disposed substantially in the range of I to 3 
inches from the sheets. 

7. The apparatus according to claim 5 wherein the 
pressurized air is heated to a selected level sufficient to 
ensure that the temperature of the heated and pressur- 
ized air is substantially m the range of 90 to 200 degrees 
Fahrenheit when it strikes the sheets. 

8. An apparatus according to claim S wherein the 
heating element is located in the tip of the nozzle. 
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[57] ABSTRACT 

An addition to a multi-color lithographic offset printing 
press comprising a self-contained coating unit moveable 
into and out of operative relationship with the lost stage 
impression cylinder without interrupting or disrupting 
printing taking place in this last stage. The coating unit 
includes a special blanket cylinder, a transfer roller and 
doctor or metering means to control the amount of 
coating material on the transfer roller. Inclined tracks 
are provided to guide the coating unit into and out of 
operative relationship with the impression roller of the 
last printing stage. 
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coating means utilizes the blanket roll of the last unit of 

RETRACTABLE COATER ASSE MBLY the press, and this last unit cannot be used for color 

INCXUDING A COATING BLAiNKET CYLINDER appUcatioa means when it is used for coating. For exam- 
ple in a four color press, utilizing the coating apparatus 

BACKGROUND OF THE INVENTION 5 of the '414 patent would then permit only three colors 

This invention relates to coating printed sheets. It ^® printed in in-line, single pass operation, 

more particularly refers to a process and apparatus for Bird U.S. Pat No. 4,796,556 discloses an offset litho- 

coating sheets which have been printed on offset print- graphic apparatus with a plate cylinder and a blanket 

ing equipment. cylinder, and an in line coater to apply liquid coatings 

In many applications It is desirable to apply a spot or either in a pattern or over the entire workpiece. The 

overall coating to a printed sheet For example, a UV apparatus has a carriage which moves the coater be- 

curable or water-soluble polymer finish may be applied tween a first position operative association with the 

to a workpiece printed by offset lithography. The coat- plate cylinder of the lithographic press unit (see fuU line 

ing on the sheet is quickly dried while the surface of the of unit 72 in FIG. 1) and a second position in operative 

ink is still tacky. This coating avoids the need for pow- association with the blanket cylinder of the lithographic 

der driers sprayed between sheets to present offsetting press unit (see broken line of unit 72 in FIG. 1). In the 

of oxidation-dried inks that are slow to dry. These coat- first position the coater appUes spot coating, and in the 

ings are also useful for providing a glossy finish that second position the coater applies coating over the 

unproves the rub-resistance of the workpiece and im- entire sheet, 

proves its overall appearance and feeL Fmally, adhesive 20 satterwhite U.S. Pat No. 4,308,796 discloses appara- 

coatmgsmaybeappkcdtopMtcd p^^ ™ for adapting an offset Uthographic press to flexo- 

t?'^''? ^ T^*f ^'\?J^^5 ^"^u" e^^Pl^^ operations, the flexographic operation being 

"^u V^J^?^^ ^? u*' °r m ^"^^^ - ^^^^f^ °' printing. Coating is achieved by 

age used to display the product It is said that Ukravio- ^ photoLisitive plate to thehthographic blan- 

-L'!l^^^?^^^'i? ket roll of the offset press. A transfer roU suppues coat- 

S^SSf ^ * ^ ing to the plate. Inking is achieved in a like iLner but 

Application of coatings to a workpiece is made diffi- ^ m/^^^^t^^^^^^ 

cult by various requirements. For example, the coating ^'.S- ^llV^^^ll^l^"^ ^ ^^"^^^^ 

should be unifor^ and its thickness should be con- 30 ^^"^^"^f.^y?*'" (^l ^J19: , 

troUed. M^Teoever, the aqueous coating should be ap- ^^"^ ^' ^o. 3,391,791 discloses a sheet 

pUed quickly, before its vehicle evaporates causing it to * '^^^ ^'^^^ Engagement with various cyi- 

thicken. FinaDy, it is desirable for the coater to operate "^^J?" ,^ P'ft^^^^X^^ 

"in line" witii the press that prints the workpiece to take Model et aL U.S. Pat No. 3,9 16,824 discloses a coat- 

fuU advantage of the fast dn^g capability of coatings 35 "^8 assembly which mcludes a fountain roll, a metering 

and generally to simplify the manufacture of printed ""^^ ^ applicator roll for coating band of ribbon 

coated workpieces. material The coater is horizontally displaceable on an 

Butler U.S. Pat No. 4,270,483 discloses an in line auxiliary frame, 

coating apparatus for attachment to a conventional ^ Pat- N<»- 4,615,293 and 4,706,601 disclose 

offtct lithographic printing press. The apparatus in- 40 separate duplex coating units disposed downstream of a 

ciudesasetof rollers (i.e., pick-up roller 14 and applica- printing press. The units permit coating of selected 

tion roller 16) to deliver coating material from a reser- portions of the workpiece using a relief plate or permit 

voir 18 to a standard press unit blanket roll 108. A me- blanket coating. 

tering rod 40 meters the amount of coating transferred Switall U.S. Pat No. 4,617,865 discloses a coater that 

to application roller 16. 45 can be pivoted into and out of position in contact with 

An in line coater sold by Norton Burdett Co. of blanket cylinder of the press unit; the coater being 

Nashua. N.H. has a single roller driven directly by a retractable with the same limits as that of the Di Rico 

D.C. motor. The roller is a gravure cylinder that trans- device, i.e., the coating and printing functions cannot be 

fers coating to a standard press unit blanket cylinder. performed simultaneously. 

The coater is attached to a pivoting arm. and the unit 50 Jirousek U.S. Pat No. 2,320,523 discloses a self-ad- 
can be pivoted away from the press imit when the justing dampening roll. 

coater is not in use. Edwards U.S. Pat No. 4,222,325 discloses a retract- 

Another in line coater. sold by IVT Colordry, Inc. of able dampening and inking unit 

Fairfield, Conn., applies coating from a reservoir pan to Egnaczak U.S. Pat 3,800,743 discloses a coater for a 

a standard press unit blanket cylinder using a pick-up 5S photoelectrophoretic process. 

roller that delivers a coating supply to an applicator DeLigt U.S. Pat No. 3,397,675 discloses a coating or 

roller; the appUcator roller apphes the coating to the printing station having its applicator and transfer rolls 

blanket cylinder of a press unit attached to pivotally mounted supporting frames. 

Kumpf U.S. Pat No. 3,768,438 discloses a coater in Some commercial presses, such as Heidelberg GTO 

which a fountain roller dips into a coating reservoir and 60 and MO include an extra blanket cylinder e.g., for num- 

transfers liquid coating material to a feed roller. The bering, printing extra colors, perforating, center slitting, 

feed roller in turn transfers coating material to a coating etc. This added cylinder is a fixed part of the press, and 

roller that coats a sheet fed between the coating roller does not retract with associated equipment for number- 

and a format roller.. Lng or imprinting. 

Di Rico U.S. Pat No. 4,685,414 discloses a process 63 

and apparatus for use in combination with an existing SUMMARY OF THE IN^VENTION 

press unit wherein the coating means is retractable, to This invention generally features apparatus that oper- 

be used or not as the printer requires. In this device, the ates on Une with a sheet-fed Uthographic printing press 
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umt to apply a liquid coating to a sheet workpiecc The fer (delivery) cylmder (e,g. an engraved or smooth 
apparatus includes a liquid coating supply means, a cylinder) in operative contact with the coating blanket 
special coating blanicct cylinder (in addition to the blan- cylinder, as well as a metering means (an elongated 
ket cylinder of the press unit), and means for metering blade or a metering roD) for metering the amount of 
and transfering coating material operativeiy connected 5 coating carried on the transfer cylinder. The coating 
to the coating blanket cylinder and to the liquid coating assembly is mounted on an inchned support attached to 
supply means, for controlling the amount of coating the press frames of the delivery section of the press. 
suppUed onto the coating blanket cylinder from the Coating is circulated by recirculation means. Coating is 
supply means. Structural members integrate the means suppUed between the transfer means and the metering 
for metering and transfering coating and the coating 10 means, flows longitudinally along the length of the 
blanket cylinder into an mdependent. cooperatively transfer and metering means and cascades at the ends 
operating, coating assembly. The apparatus also in- thereof to a drip pan positioned below the metering 
eludes a means for positively driving the coating blan- means, A drip pan outlet is in operative association with 
ket cylinder in association with the press unit impres- the recirculation means, and the coating supply means 
sion cylinder and mounts for guiding movement of the 15 communicates with the recirculation means, to supply 
coating assembly between an operative position, in recirculated coating to the transfer and metering means, 
which the coating blanket cyhnder is operativeiy en- The coating blanket mounted on the blanket cylinder 
gaged with the press unit impresaon cylinder, and an and the press unit impression cylinder have substantially 
ofF imprint (or ofF-impression) position, in which the the same effective operating diameter. The apparatus 
coating blanket cylinder and drive is slightly separated 20 includes means to control pressure or width of the nip 
from ti» impression cylinder (i.e., separated sufEidentiy between the transfer cylinder and the coating blanket 
to prevent contact). In the operative position the coat- cylinder. The apparatus also includes means to control 
ing blanket cylinder can be accurately adjusted relative the actuation, adjustment and speed of the transfer cyl- 
to the impression cylinder Moreover, the coating as- inder relative to the blanket cylinder. A gear S adapted 
scmbly can be actuated so the coating blanket cylinder 25 to positively, drivingly, . couple the coating blanket cyl- 
is slightiy separated from the impression cylinder. Such inder to the impression cylinder when the assembly is in 
adjustment and actuation are achieved without a the first (operating) position. The apparatus also in- 
change in the coating blanket cylinder position relative eludes means for adjusting the coating blanket cylinder 
to the coating metering and transfer means. relative to the press unit impression cylinder while the 

The system is especiaUy adaptable to press types such 30 two cylinders remain drivingly engaged. An adjustable 
as die Heidelberg Speedmaster line of presses, where ^^p controls tiie nip between the coating blanket cylin- 
there is access on the impression cylinder of the last "der and the impression cylinder, without charifeing the 
press unit, between the press blanket cylinder and the relationship between the coating blanket cylinder and 
sheet transfer cylinder of the delivery, to add a blanket the liquid coating metering and transfer means. The 
cyhnder for coating. The coating blanket cylinder is 35 coating blanket cylinder can be lightweight (aluminum) 
adapted to provide a coating surface, which preferably with means enabling lateral and/or circumferential reg- 
is the same basic diameter as the standard printing blan- ister adjustment relative to the adjacent press impres- 
ket cylmder. By "adapted to provide a coating surfiace", sion cylinder. 

we mean that the coating blanket cylinder can receive a This invention thus provides a direct coatmg system 
standard r«ilient blanket, or it can receive a relatively 40 for a sheet fed printing press, jwefcrably a muIti<olor 

press, and enables in line printing and coating at the 
same time on a single press unit, thus maintaining the 
printing capability of the printing press unit. When a 
press unit preferably the final press unit) is retrofitted 
with the retractable coating assembly of this invention, 
an exi^g impression cylinder in the press unit acts as 
a common impression cylinder, so that ink is first ap- 
plied to a sheet being fed on the impression cylinder and 
a coating is applied direcdy to the sheet over the last ink 
application. After this dual sequential application of ink 
and coating onto a sheet on the same impression cylin- 
der, the coating can be suitably dried by air, infra red 
heat, ultra violet radiation or any other means adapted 
to quickly dry the coating. 

This apparatus is capable of delivering a metered 
amount of coating through a special blanket roll to a 
sheet carried by the last impression cylinder in a print- 
ing press substantially without interrupting or changing 
the printing process. It allows spot coating or overall 
coating as may be desired by the printer. It operates 
without the use of bulky complex metering systems, yet 
the apparatus is versatile in that the printer can bring the 
coater in line or not, as he desires, without changing or 
interfering with an existing printing operation. Adjust- 
ment of the coating blanket cylinder and entire assem- 
bly is made relativerto the impression cyhnder to com- 
pensate for various sheet thicknesses to be printed. The 
assembly is furthermore actuatable while still drivingly 



nard or resilient rehef plate. Alternatively, the cylinder 
could have a surface with permanent relief. For spot- 
coating, the coating blanket cylinder carries a photo- 
polymer relief plate. This cylinder is also preferably 
equipped for circumferential and lateral (skle) register 4S 
to enable accurate positioning of the plate. Pin register 
may also be supplied for pre-positioning of the plate 
relative to the positions of upstream printing plates. 
Pin-register may be supplied in lieu of; or, in conjunc- 
tion with circumferential and side register means^ The 50 
photopolymer plate may be installed in the same blanket 
reels or clamps as provided for the blanket, or, may be 
attached to the cylinder, independent of the blanket 
clamping provisions. 

The coating blanket cylinder continuously delivers a 55 
smooth, uniform metered amount of liquid coating ma- 
terial to one position of a sheet workpiece carried on the 
press unit impression cylinder, while at the same time, 
printing is immediately being applied by the press unit 
blanket cylinder, prior to coating, to a different position 60 
of the sheet workpiece. 

Preferred embodiments of the invention are charac- 
terized as follows. The mounts guide the coating assem- 
bly to move to a fully retracted po$itk>n in which the 
assembly and particulariy the coating blanket cylinder 65 
are completely disengaged from the press unit impres- 
sion cylinder at a remote location from the press unit 
cylinders. The coating transfer means comprises a trans- 
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engagcable with the impression cylinder, to on oflf posi- deliver a predetermined quantity of liquid coating, sub- 
tioning of the cylinder when operating in the first posi- stantiaUy evenly along the surface of the transfer roUer 

10. This metering assembly 14 includes a routably 

The entire apparatus is further retractable to the sec- mounted journal 20 which is generaUy parallel to the 
ond position by a simple retraction device, such as a 3 axis of the metering roUer 10. Mounted substantiaUy 
linear-actuator, winch, hydraulic cylinder or the like ccntraUy about the journal 20 is a housing 22 from 
(not shown), up an inclined plane (the same plane as for which a blade clamp 24 extends. A doctor blade 26 is 
movement for adjustment and actuation), to provide positioned in the blade clamp 24 and is angularly posi- 
access to: (1) the coating blanket cylinder for changing tioned against the metering roller 10. The doctor blade 
blankets, packing, clean up, maintenance, etc.; (2) the 10 26 is suitably made of blue spring steel, suitably about 
standard printing blanket cylinder; (3) the impression ten thousandths of an inch thick, and suitably extends 
cylinder; and (4) the sheet delivery area, beneath the out of the clamp 24 about one-half inch. The angular 
coating apparatus, homing the conventional Infra red position of the blade 26 may be about 40* to a tangent to 
or UV drying unit In this second retractable position, the transfer rojler surfece. It has been found to be useful 
the apparatus may be used as a scat by the operator, as 13 to force the doctor blade 26 against the transfer roller 10 
desired, for standard printing press unit operation. with a pressure of about one-half to one pound per 

A gear cover is provided about the blanket cylmder linear inch. The transfer roll (with the metering device) 
gear and is designed to resilicntly scalingly engage the is mounted at each end thereof in a common frame 16 
gear cover of the printing unit to which the coating which is in turn rotatably supported in a coater assem- 
apparatus is installed. When the coating unit is re- 20 bly housing 46. Frame 16 is pivotaUy rotated, or other- 
tracted, a cover is supplied to seal the cutout in the press wise moved, by cylinder 57, not shown, to adjustably 
gear cover. Therefore the integrity of the oil bath is engage transfer roll 10 to a lightweight (e.g , aluminum) 
mamtained within the press gear cov^ in both operat- coating blanket cylinder 40 for proper coating applica- 
mg and retracted positions of the apparatus. tion. Movement of frame 16 does not affect pressure 

A specific sequence of actuation of the transfer roll 25 between roller 10 and blade 26. Likewise, movement of 
relative to the coating blanket cylinder, and actuation of housing 46 does not affect the pressure setting, or the 
the coating blanket cylinder (and, therefore, of the en- relative positions, of transfer roll 10 and coating blanket 
tire assembly) relative to the impression cylinder for cylinder 40. Adjustable stop 18 is provided to set a Ught 
proper coating operation, is q>ecifically discussed later "kiss" pressure between roller 10 and cylinder 40. 
hcrem. This apparatus is weU adapted to be built into a 30 A drip pan 28 having an ouUet is provided, and is 
new prmting press or to be retrofited into existing positioned below the transfer roller 10 and the metering 
^J?P/°^^ * assembly 14. The pressure exerted by the doctor bladff 

Other feathers and advantages of the invention will 26 against the metering roller 10 can be adjusted by 
be apparent from the foUowing description of the pre- means of two adjustment screws 27 which extend to 
ferred embodiment. 35 corresponding adjustment brackets 29 clamped on the 

BRIEF DESCRIFFION OF THE DRAWINGS ^® ^ preferred that the adjustment screws are 
. attached to the brackets off center with respect to the 

FIG. 1 IS a side view of the coating apparatus includ- axis of the axle 20 so that the rotation of these adjust- 
ing a diagrammatic view of a printing press witii which ment screws will pivot the axle 20 whereby changing 
It is operatively associated In tiiia FIG. the cylinders of 40 the pressure of the doctor blade 26 on the roUer 10. A 
the coating assembly are shown in solid in their coating cover may be provided over the coating 12 and roller 
operating position and in phantom in their retracted 10. 

position. The coating apparatus is shown in section. A coating blanket cylinder 40 is provided in opera- 

FIG. lA is a side view of stop on tiie coating appara- tive. takeofT contact with the transfer roller 10, The 
^J?^^9* ^ . *5 blanket roller has its own journals rotatably mounted, 

FIG. 2 IS a diagrammatic side view of a set of coating suitably in needle bearings, and supportingly attached 
application roUers showing details of controls for posi- to the same housing 46 as supports the common frame 
nvely, drivingly, linking these rollers to a printing sys- 16 for the transfer roller and metering assembly. This 
tern; and housing 46 is siidably mounted on rails 48 which, in a 

FIG. 3 IS similar to FIG. 2 showing a schematic view 50 preferred embodiment of this invention, are inclined so 
of controls for the coating apparatus hereof for adjust- as to easily move the coating assembly into and out of 
ment, actuation and retraction of the coating assembly the line as wcU as provide a guide for adjustment and 
relative to the press, actuation and adjustment of the actuation of the coating blanket cylinder (and eatire 
transfer roU reUtive to the coating blanket cylinder and unit) relative to the impression cylinder of the press 
"*tS?^*™« ^^^"^ ^ ^ ^^^^ ^5 Specifically, the housing 46 is mounted on bearing 

CTn * along lines 4^ blocks 50 that are in turn siidably mounted on the two 

from FIG. 1. parallel rails 48. The rails 48 are mounted on rail sup- 

SPECIFIC EMBODIMENTS OF THE which are adapted to be direcUy connected to 

INVENTION ^ '^"tf'^ , , „ 

. ^ ^ 60 Hydrauhc cyhnders 58 each with an adjustable clevis 

This mvention will be described with reference to the 62 are mounted on opposite sides of the housing 46 to 
drawmg m which like parts have been given like refer- provide proper actuation and a *Tdss" pressure contact 
cncc characters. between the coating blanket on the special blanket cyl- 

Refcrr^ now to FIGS. 1 and 4, the coating appara- inder 40 and the sheet on press impression cylinder 66. 
msasscmbly of this invention comprises a transfer loUer 65 Suitably a latch 60 is provided to insure positive posi- 
10, joumaUcd for rotation, onto which b fed coating tioning and lock up of the entire coating assembly with 
matenaJ 12, and a mctenng assembly 14 which is suit- relation to the printing unit, i.e., the coating blanket 
ably adjustably mounted relative to the uansfcr roll to cylinder 40 with the impression roller 66 
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Double adjusting screws 30 and 32 are supported by A uniform amount of liquid coating is continuously 
support 36 attached to housing 46. Screw 30 bears transferred to the blanket roUer 40 at the nip between 
against stop block 38, attached to the press frame. the blanket roDer 40 and the transfer roller 10 The 
Screw 32 is locked by nut 34. Rotation of screw 30 blanket roller 40 in turn delivers that coating to the 
provides for paper pressure adjustment and thickness 5 workpiece as the workpiece travels through the nip 
changes m sheet stock, while setting screw 32 provkies between the blanket roUer 40 and the impression roller 
a safety such that gears mounted on the coating blanket 66. Changing the speed of roUer 10 results in a change 
cylinder and press hnpression cylinder, cannot be of coat weight added to the sheet 
meshed beyond a preset point while in the coating mode When the coater is not in use, latch pin 60 is released, 
of operation. Once nut 34 is tightened, the nut is fixed 10 and a motorized drive moves the coating unit back 
(as If It were welded or pinned) for a specific screw 32 along the rails 43 away from the printing roUers 
settmg. Qearance "Sc" m FIG. 1 depends on the thick- More specificaUy, when using an acrylic water based 
ness of the sheet, St which is generally between 0.000 to coating, a suitable transfer roller may be a quadrangular 
0.030 inches. As shown m FIG. 1, clevis 62 is adjusted ceU cylinder, having about 140 lines/inch, each square 
such that a clearance exists within cylinder 58, between 15 inch of cells carry 15 cubic biffion microns of coating. A 
the piston and cylinder wall. The piston serves as an suitably engraved roller is sold by Paraico Roller Co. of 
"OFF" stop for the coating assembly when the assem- Dallas, Tex. (Exact roll cell nomenclature is: 140 Roto- 
bly IS actuated A separation will therefore exist be- flo/138 for an optimum roll surface structure.) An 
twecn the blanket and sheet when in the *'OFF*impres- acrylic water-based coating having about 45% solids 
sion position. For a theoretical 0.000 sheet thickness, Sc 20 can be ^plied to achieve an optimum dry coat weight 
should be set for 0.060 inches approximately. of sO.4-0.6 pounds per 1000 square feet, using a roll 

A gear-motor 80, which may be hydrauUc or electric, speed of 1:1 with that of coating blanket roU 40. 
IS smtably provided to drive the transfer roU 10. Suit- Referring now to HG. 2, there is shown a portion of 
able nootorized means is provided to retract the coating a coating apparatus assembly including transfer roUer 
assembly mto and out of operative rdation with the 25 10, coating material U fed from a supply thereof 13 and 
unpffcssion roUer 66, up and down the rails 48. metered onto the roller by means of a doctor blade 

The coating assembly is shown in cooperative rela- assembly 14. including a drip pan 28. The transfer roUer 
tionship with a conventicmal series of printing rollers. 10 is suitably driven by direct drive gear motor 80 
The coating blanket on blanket cylinder 40 is in Ught whose speed is controUed by a controller 82 responding 
Toss contact with the sheet on impression cylinder 66. 30 to sensor 84 which senses the speed of the coating blan- 
che shee^ on the impression cylmder being also in ket cylinder 40. ControBer 82 is adjusted to provide a 
contact ^th a prmting blanket on blanket cylinder 70; • preset surface speed rafio, 1:1 or less, between roller 10 
unpresaon cy^er 66 thereby serves as a dual impres- and cylinder 40, the slowest surface being that of roUer 
sion cyhnder, first for prmting and next for coating. The 10. Impression cylinder 66 includes a sheet gripper 95 
sheet work piece is shown at 7Z 35 The coating blanket on blanket cylinder 40, and associ- 

The coater is first locked mto operation on the press ated drive gear 40*. preferably have the same operative 
unit by lowcrmg it along die rails 48 toward the press diameter as the impression cylinder 66 and press gear 
umt and engagmg clevis 62 to lug 61 mounted on the 66'. Gear 40* is directly driven by press gear 66' of 
press through releasable latch pin 60. In operation, gear- cylinder 66 so as to insure a positive drive relation there 
motor 80 mounted on housing 46 rotates the roUer 10 as 40 between. In FIG. 2, no woricsheet is shown in this figure 
coatmg fiuid is pumped under pressure from a fluid for clarity. Index marks are placed on adjacent gears to 
reservoir (not shown) to an inlet opening in the doctor insure proper register of adjacent cylinders. The gear 
blade assanbly. From there, coating spreads over the pitch line separation "P.L.S." is approximately equal to 
surfece of roller 10 and is distributed by the doctor the sheet tiiickiiess "ShtThk.". Sr. shown on cylinder 
blade 26. A contmuous flow of coating is maintained 43 66. D40 is a broken line corresponding to the outer diam- 
ZlfT^^ ^^^^ ^® ^ coating is eter of the blanket on cylinder 40. and the pitch line of 
recovered through a drip pan 28, with an outiet for gear 40' and D66 is a broken line corresponding to the 
recycling. In this way, suffidcni flow is maintained to outer diameter of impression cylinder 66 and the pitch 
provide a flooded mp of coating between roller 10 and line of gear 66'. R40 is equal to R66and thus D4oand Dss 
blade 26 and to provide uniformity of coating along the 50 are equal. 

roUers' length. The amount of coating carried by the Referring now to FIG. 3 which is similar to FIG 2 
metcrmgroller 10 can be adjusted somewhat by turning there is shown the same three roUers. the transfer roller 
screws 27 to adjust the pressure between doctor blade 10. the coating blanket cylinder 40 and the dual, com- 
26 (or a metermg roUer) and die transfer roller 10, as mon. impression roller 66. The transfer roller 10 and the 
descnbcd above Hydrauhc cyhndcrs 58 serve to pull 55 coating blanket roll 40 are shown commonly mounted 
the entore umt agamst the press witii a force that can be in assembly 46 via bearing blocks 50. on inclined rails 
«ijusted by adjustmg the pressure in the cylinders 58. 48. There is shown in this figure a first cylinder 57 with 
Screw 30 adjusts ON; pressure between the coating stop 18 which adjusts the pressure in the nip 90 between 
blanket on bUnket cyhnder 40 and a sheet carried on the transfer roller 10 and the coating blanket on blanket 
mipression cyhnder 66. Cylinders 58 further serve to 60 cylinder 40. A second cylinder 58 and screw 30 are 
!fSf?T- ^^"^^ ^""^ ^P'**- provided to control the spacing in the nip 94 between 

SKm cyhnder while gears mounted on die adjacent cyl- the coating blanket on the blanket cylinder 40 and the 
S ^g"? iT^.rn'^^ Separation or clearance "Sc" dual impression cylinder 66 to accomodate a particular 
Z^*' r ""^^^^ P'^**^ ^ thickness. The last color printing blanket roll 70 is 

OFF- condition of the coater assembly to stop appli- 65 not shown for clarity. Frame 16 pivots at P in FIG 3 
canon of coatmg. As the blanket cylinder 40 rotates in FIG, 4 is a sectional view taken along Ihies 4-4 of 
direction R; coaong is applied to the just printed sheet FIG. 1 showing relationship or roll lengths to each 
Transfer roUer 10 rotates as shown by direction R'. other, a cover 1' about the coating blaiSet cylinder 
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drive gear, lateral and circumferential register provi- rated from said sheet workpiece on said press unit 
sioQs for the coating blanket cylindert B' and C respec- impression cylinder, said coating assembly includ- 
tively and other component parts shown in FIG. 1. ing said means for metering and transferring coat- 
As best shown in FIG. 4» housing 46 is offset to the ing material, remaining intact during movement of 
inside of the press frame in the area of the bearings for 5 said coating assembly; 

coating cylinder 40, and therefore clears the press frame whereby in said operative position, said coating sar- 
in this area. The remainder of the housing may lie along face continuously delivers a smooth, uniform, me- 
the inclined surface of the frame; that is, directly above tered amount of said liquid coating material to said 
the frame. This offsetting of housing 4^ prevents having sheet woricpiece on said impression cylinder at said 
to alter (cut away) a portion of the press frame adjacent 10 second location on said impression cylinder while 
the bearing. printing is being applied by said press unit blanket 
For sequencing of rolls for proper coating operation, to said sheet workpiece at said first bcation on said 
the following procedure is followed: impression cylinder. 
"ON** 1. Transfer roll actuates to coating blanket 2. The apparatus of claim 1 wherein said means for 
cylinder upon actuation of press blanket cylinder of 15 metering and transferring coating comprises a transfer 
last printing unit. cylinder in operative contact with sakl coating surface 
2. Coating blanket cylinder actuates to sheet on press on said coating blanket cylinder and means for metering 
impression cylinder upon one fiill revolution of the amount of coating carried on said transfer cylinder, 
press. 3. The apparatus claimed in claim 2 wherein said 
"OFF" 1. Transfer roll separates from coating blan- 20 means for metering is a doctor means comprismg an 
ket cylinder upon actuation of blanket cylinder of elongated blade edge positioned against said transfer 
preceeding press unit cylinder. 
2. Coating blanket cylinder separates from the sheet 4. The apparatus claimed in claim 1 wherein said 
on the press impression cylinder upon actuation of coating assembly is mounted on an incHned support 
the press blanket cylinder of the last printing unit 25 5. The apparatus claimed in claim 1 further including 

OTOER EMBODIMENTS l^^T^Z^S^Z'^^^ ^ir"^": 

nng means compnsmg an outlet ^na recirculation 

Other embodiments are within the following claims. means in operative association with said outiet said 
For example, other doctor blade arrangements may be liquid coating supply means communicating with said 
used to doctor the coating from the transfer roller 10, 30 recirculation means to deliver recirculated liquid coat- 
such as a system utilizing a reverse angle blade or hav- ing material to said means for metering and transfering. 
ing dual blades and having a coating inlet between Che 6, The apparatus claimed in claim wherein said 
two blades. A roll, or roller means, may also replace the coating surface on said coating blanket cylinder and 
doctor blade arrangement Other types of engraved or said impression cylinder have substantially the same 
smooth surfaced cylinders may be used. Other types of 35 effective operating diameter. 

presses may be used in conjunction with the coater, but 7. The apparatus claimed in claim 2 including means 
ofGset lithographic sheet feeding presses are preferred. to control the nip betwen said transfer cylinder and said 
I claim: coating surface on said coating blanket cylinder. 
1. An apparatus for applying a liquid coating to a 8. The apparatus claimed in claim 1 including a gear 
sheet workpiece, said apparatus being adapted for oper- 40 adapted to positively couple said coating blanket cylin- 
ation on line with a unit of a sheet-fed lithographic der to said impression cylinder when said coating as- 
printing press, said press unit comprising a press unit sembly is in said first operating position, 
blanket on a press unit blanket cylinder engageable at a 9. The apparatus of claim 1 further comprising means 
first printing location on a sheet workpiece on a press for adjusting the coating blanket cylinder relative to the 
unit impression cylinder; said apparatus comprising: 45 impression cylinder, while the coating blanket cylinder 
a liquid coating supply means; .remains drivingly engaged with the impression cylin- 
a coating blanket cylinder adapted to provide a coat- der. 

ing surface; 10. The apparatus of claim 9 comprising an adjustable 
a means for metering and transferring liquid coating stop to control the nip between the coating surface on 
material operatively connected to said coating sur- 50 said coating blanket cylinder and the workpiece sheet 
face on said coating blanket cylinder and to said on said impression cylhider, without changing the coat- 
liquid coating supply means, for applying a con- ing blanket cylinder relationship to the liquid coating 
trolled amount of coating on said coating surface of metering and transfer means. 

said coating blanket cyhnder; 11. The apparatus of claim 1 wherein the coating 

structural members integrating said means for meter- 55 blanket cylinder is a tightweight cylinder, 

ing and transferring coating material and said coat- 12. The apparatus of claim 1 wherein said coating 

ing blanket cylinder into an independent coopera- blanket cylinder further comprises means for circumfer- 

rively operating, coating assembly; ential register with the adjacent press impression cylin- 

means for positively driving said coating blanket der 

cylinder in association with said press unit impres- 60 13. Apparatus of claim 12 wherein the coating blan- 

sion cylinder, and ket cylinder further has means enabling lateral register 

mounts for guiding movement of said coating assem- adjustment relative to the adjacent press impression 

bly between an operative position in which said cylinder. 

coating surface on said coating blanket cylinder is 14. Apparatus according to claim 13 wherein said 
operatively engaged with a second location on said 65 coating blanket cylinder is adapted to receive a photo- 
sheet on said press unit impression cylinder and an polymer pla(e and wherein said means for metering and 
off imprint position in which said coating surface transfering coating comprises a transfer cylinder, the 
on said coating blanket cylinder is slightiy sepa- surface of which is a transfer surface, said transfer sur- 
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face and the surface of said photopolymer plate being 
adapted for rotation together in nip contact at substan- 
tially the same surface speeds for precision spot coating 
to said sheet workpiece. ^ 

15. Apparatus according to claim 1 wherein said 
mounts guide said coating assembly to move to a fuUy- 
retracted position in which said coating assembly and 
coating blanket cylinder are completely disengaged 

10 



from said press unit impression cylinder at a remote 
location from the press unit cylinders. 

16, Apparatus according to claim 1 wherein said 
blanket cylinder is adapted to receive a blanket for 
coating said sheet workpiece. 

17. Apparatus according to claim 1 wherein said 
blanket cylinder is adapted to provide a coating plate at 
its surface. 
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[57] ABSTRACT 

A low cost press able to print high quality continuous 
tone color copies comprises a single large diameter 
impression cylinder rotatably mounted to the machine 
frame. A plurality of print stations are spaced around 
the impression cylinder, each print station including a 
blanket cylinder in rolling contact with the impression 
cylinder and a plate cylinder in roUing contact with the 
blanket cylinder, the diameters of all of said plate and 
blanket cylinders being substantially the same and said 
impression cylinder having a diameter that is the same 
as or an even number more than the product of the plate 
cylinder diameter multiplied by the number of plate 
stations in the press. The cylinders are all rotatably 
coupled together by correspondingly sized gears so that 
they all rotate in unison with the impression cylinder 
gear being composed of arcuate parallel-cut segments 
having identical tooth profiles. 

28 CUums, 3 Drawing Sheets 
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iLMwyr^^^, ^-^ * PJ*** cylinder and the necessary ink and water 

c^^J^H^^i^ ™^ ^™ systems for applying ink and water to the plate cylinder. 

SEGMENTAL IMPRESSION CYLINDER GEAR The equaldiiSteter plate and blanket cylLders « 

. station are geared to the impression cylinder there and 

This mvention relata to pnntmg method and means. 3 the latter is geared to the impression cylinders in the 

It relates more particularly to mipxoved apparatus for other stations so that all of the press cylinders rotate in 

BACKGROUND OF THE INVENTION ^ *^opy on that type of press, a sheet of paper 

Hiere are a variety of known ways to print hard ^^fJ!^l '^""J*"''' ^ 

copy. To name a few/the traditional t<ihniqu« incSde Stt^lS ^^^^ T''^ "^"^ impression 

rotogravure printing and offset Uthography BoS of ^^^f u P^^,^^^ <5Perates to print 

the« printing medilis reqSre a pKS ^ ^« ^^^i component of the 

image of the original docSor^SS^^^ 15 

andlisuaUy the plTis loaded onto a plate Sl^^ if^^n^t^J^T^tT^^ 

rotary press so that copies can be made effidenUy. In ^o^ ^« ^««*^« «dge of the sheet is picked 

the casi of gravure printing, the plate cylinder is iLed by a second gnpper and wrapped around the impres- 
and the inked image thereon is iiipressed directlyl!nto ^yhnder of that station. The press then operates to 

the paper or other copying medium. In the case of U. 20 P™^ second, e.g. the yellow, color component of the 
thography, the image is present on a plate or mat as ^nSff^ docment onto Ae paper sheet, 
hydrophyllic and hydrophobic suriace areas. Water is discharged to the third prmting station which 

tends to adhere to the water-receptive or hydrophylUc ™ ^ ^^^^ component, 

areas of the plate creating a thin film of water there ^^^^ ^^^to the sheet In four-color printing, the 

which does not accept inL The ink adheres to the hy- 25 ^^^^ through a fourth station which prints a 

drophobic areas of the plate. Those inked areas, usually ^^^^ successive paper 

corresponding to the printed areas of the original docu- sheets are fed into the press, are printed on at the vari- 
ment (direct printing), are transferred to a relatively soft stations thereof, and then exit the press cany- 

blanket cylinder and that, in turn, applies the image to ""^ * four-color image of the original document 

the paper or other copying medium brought into 30 o' Picture. 

contact with the surface of the blanket cylinder by an ^ conventional press such as the one just described 
impression cylinder. ^ several drawbacks. First of all, since it consists 

While certain aspects of the present invention are essentially of three or four single color presses arranged 
applicable to both kinds of printing and the approach other, it occupies a considerable amount of 

can be applied to any number of colors including one as 35 space. A present day four-color press of this type 
will be pointed out in more detail later, we will describe can be as long as 20 feet Secondly, the sheet has to be 
the invention in the context of a sheet-fed four-color picked up and wrapped around the impression cylinder 
offset press. at each print station of the press. Thus, in a four-color 

The plates for an offset press are usually produced press, four separate operations are required to position 
photographically. In a typical negative-working sub- 40 ^ sheet for printing. This means that each printing 
tractive process, the original document is photographed station must have its own paper feeding and handling 
to produce a photographic negative The negative is mechanisms. Not only does this increase the cost of the 
placed on an aluminum plate having a water-receptive press, it also introduces print registration errors into the 
oxide surface that is coated with a photopolymer. Upon printed copies. 

being exposed to light through the negative, the areas of 45 Normally in a press, misregistrations are corrected 
the coating that received light (corresponding to the ^or by manually or automatically adjusting the relative 
dark or printed areas of the original) cures to a durable positions of the plate cylinders at the various print sta- 
oleophyllic or ink-receptive state. The plate is then tions in a proper rotational, axial, and skew-orientation 
subjected to a developing process which removes the phase. It has been proposed that by imaging the plates 
noncured areas of the coating that did not receive light 50 "OQ press" the time required to correct for misregistra- 
(coiresponding to the light or background areas of the tion will be substantially decreased. The imaging of the 
original) and these non-cured areas become bydrophyl- plates can be controlled by incoming image signals 
lie (water loving). The resultant plate now carries a representing the original document to be copied or 
positive or direct image of the original document reproduced in high volume. Indeed, it has been pro- 

If a press is to print in more than one color, a sq>arate 55 posed to image an offset plate on the press using an ink 
printing plate corresponding to each color is required, jetter. The ink jetter is controlled so as to deposit on the 
eachof which is usually made photographically as just plate surface a thermoplastic imageforming resin or 
described. In addition to preparing the appropriate material which has a desired afHnity for the printing ink 
plates for the different colors, the plates must be being used to print the copies, 
mounted properly on the plate cylinders in the press and 60 While that proposed system may be satisfactory for 
the positions of the cylinders coordinated so that the some applications, it is not always possible to provide 
color components printed by the different cylinders will thermoplastic image-forming material that is suitable 
be in register on the printed copies. for jetting and also has the desired affinity (phyllic or 

la most conventional presses, the printing stations phobic) for the inks commonly used to make litho- 
required to print the different colors are arranged in a 65 graphic copies. Further, ink jet printers are generally 
straight Ime or flatbed approach. Each such sution unable to produce small enough ink dots to allow the 
contains all of the elements required to print a single production of smootii, continuous tones on the printed 
color, mcludmg an impression cylinder, a blanket cylin- copies, i.e. the resolution is not high enough. 
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In any event, such manual, automatic or electronic Other objects will, in part, be obvious and will, in 

registration correction procedures are not totally satis- part, appear hereinafter. 

factory for a sheet fed press because the registration The invention accordingly comprises the several 

errors due to the multiple grippings of each sheet are steps in the relation of one or more of such steps with 

random errors that cannot be corrected completely by 5 respect to each of the others and the apparatus embody- 

onetime adjustments of the plate cylinders or of the ing the features of construction, combination of ele- 

images thereon. Nor are such procedures effective to ments and arrangement of parts which are adapted to 

correct for misregistration due to random gearing er- effects of steps, all as exemplified in the following de* 

rors caused by variations in the tooth profiles of the tailed description, and the scope of the invention will be 

meshing gears that drive the various cylinders of the 10 indicated in the claims. 

press. These tooth profile variations arise in the process Briefly, our printing apparatus is designed to accept 

of cutting the gears and they are more noticeable in electronic signals that represent color-separated images 

large diameter gears. that are to be printed. It is implemented as a sheet-fed 

Since such random errors are not normally correct- offset press. However, whereas prior presses of this 

able, press manufacturers have had to resort to minimiz- ^^P® comprise a series of more-or-less self-contained 

ing the problem by using very accurate paper feeding P™^ stations arranged one after another in a line, in our 

mechanisms and precision gearing. Such precision parts press, the print stations are disposed around a single 

are quite expensive and materiaUy increase the overall diameter impression cylinder, there being one 

cost of the press. Also, as alluded to above, the misregis- station for each color. Thus, a four-color press has four 

tration problem is not completely eliminated and can P™^ stations positioned around the impression 

stiU manifest itself in a press intended to print high qual- cylinder, the stations all being similar to one another 

ity, high resolution copies, which is the type of press we diameter plate and blanket cylinders 

are primarily concerned with here. therem being geared directly to the impression cylinder. 

Thus, although considerable effort has been devoted „ When the pre^ is operating, the paper sheets to be 

to improving different aspects of printing, includmg °° successively from a stack to the im- 

Uthographic printing, there stiU does not List a com- P^^on cyhnder as that cyhnder rotates. Circumferen- 

pact, relatively low cost printing apparatus or press t«^y spaced clampmg mechamsms on 

whose printing plates or cylinders can be formed right fed sheets on the fly so that the sheete be- 

on the press using incoming digital data represent ,n ^"""^ ^«^PP«i P/operly positioned around the 

original docmnen^ or picture to emible the Jrinting ii ^P^on cyhnder and are advanced successively past 

long or short runs of hi^ quaUty continuous tone color stanon^ m ttmi. so thateach paper sheet is prmted 

reproductions or copieTlt woSd, therefor^ b^ h^ « Pl«»^ty.<>f,<^°"- The prmted sheets are then 

doable if such apparatus coi be n^c VvSSe iSSitT^J^L^^^ 

particular^asare^^^^^^ 35 ' 

ia-house t«iuuu» <uiu puausmng p^^j stations sunultaneously. This means that the 

circumference of the impression cylinder must be large 

SUMMARY OF THE INVENTION enough so that a number of paper sheets corresponding 

A/./<n^;.»i„ :» 1- ~K„. ^ 40 the number of print stations. e.g. four, can be wrapped 

Accordmgly. it is an object of this mvention to pro- the cylinder at the same lime. On the assumption 

v^de pnntmg apparato » the nature of a press wUch u«t the plaie cylinder at each print station is large 

^^notw Sil i?;>.'°** " '^^i- this means that the diameter of the impression cyLdL; 

AnoUier object of the invention is to provide a press « must be at least equal to the diameter of the ptate cylin- 

fh.^J^..^^'?" ?^ ^ ™f ^ " multiplied by the number of print statio^. In prac- 

A^nXThfX'?^^"^ T ^ impression cylinder diam^ can be larger than 

Another object of the mvention is to provide an of&et that product so that while the sheets are being printed at 

press which minimizes registration errors in the copies the four print stations, the press can also be in the pro- 

elfii*'™^ .. , ^ . SO cess of loading 8 fresh sheet onto the impression cylin- 

Sm asodier obj«!t of the mvention is to provide der and stripping a fiiUy printed sheet from that cylin- 

pnntmg ^iparatus of this type which compensates elec- der. TTius. for a four color press, the diameter of the 

tromcally and mechanically for legistratioa errors tiiat impression cylinder can be more than four times larger 

are introduced mto the printing process. ,haa the plate cylinder diameter. ActuaUy. for reasons 

Yet another object of the mvention is to provide a 55 to be discussed presendy. the two diameters should also 

sheet fed color press which prints in three or four colon differ by an even multiple. Thus, in a four color press, 

using only a smgle impression cylinder therAy reduc- the impression cylinder should be exacdy four, five, six, 

mg the need to compensate for registration errors etc. times larger than the plate cylinder. In a three color 

caused by page bandoffs of the printed copies. press, die multiple would be diree. four, five. etc. 

Still anodier object of die mvention is to provide such 60 It can be appreciated dut dtere is a distinct advantage 

prmtmg apparatiis which achieves complete computer to arranging all of the print stations around a single 

control over die entire printing process, including pla« large impression cylinder in diat each sheet being 

generation, ink regulation and die start up, print, hold, printed on is clamped to die impression cylinder only 

shut down and cleanup stages of die actiial printing once and is routed past all four print stiitions before 

operation. 65 being released to die delivery end of the press. Since 

Yet another object of die invention is to provide a each sheet remains clamped on die impression cylinder 

mediod of color printing which minimiyrs registration during die entire printing process, diere is less apt to be 

errors in the printed impressions. registration errors due to movement or mispositioning 
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of the sheets. Also, the grouping of the print stations representing an original document or picture to be 
around a smgle impression cylinder materially reduces printed, as weU as a keyboard to permit the operator to 
the floor space required by the press. Indeed, a press key in instructions regarding the particular press run, 
incorporating our invention requires only about one- e.g. the number of copies to be printed, the number of 
third the linear floor space necessary to site a conven- 5 colors in the printed copies, etc. The computer also 
tional four color offset press. allows complete control over the operating modes of 

Each prmt station of our press includes equal-diame- the press including printing plate imaging (if applica- 
ter plate and blanket cylinders and the usual ink and ble), press startup procedure, ink flow regulation, 
water systems that apply ink and water to the litho- dampening, print, pause, as weU as shutdown and clean- 
graphic plate on the plate cylinder. Preferably, the ink 10 up sequences. Desirably also, the workstation includes a 
system or fountain is of the type that permits automatic CRT display and the necessary internal memory to 
mk flow adjustment. The cyUnders at aU of the printing aUow storage of the impression or image data so that the 
stations arc geared directly to a unitary gear on the impression to be printed can be previewed before print- 
impression cylinder so that all of the cylinders rotate in ing, 

unison. However, instead of being a unitary gear, this 15 The press also includes provision for making ink 
gear is spedaily constructed of five identical arcuate adjustments automatically depending upon the actual 
sections which are assembled on the impression cylin- number of dots of each color in different bands across 
der to form a circular gear having essentially the same the image, as opposed to the average number of color 
diameter as the impression cylinder. The gear thus di- dots over the entire picture area. This provides very 
vides the circumference of the impression cylinder into 20 accurate control over ink usage and avoids the need of 
five arcuate printing sectors, (one for each of the four having a skilled technician present to effect the ink 
sheets being printed on and one extra to allow for load- regulation manually. This also minimizes the amount of 
ing and unloading sheets), each of which is equal to one paper waste during set up. 

printing period, Le. one revolution of each plate cylin- A press made in accordance with this invention can 
der. This means that if there are any gearing errors in 25 print copies with as many as I016X 1016 dots/inch 
the coupling of the plate and impression cylinders, the (pixels/inch), with each dot being as small as 1/2000 
errors will be periodic around the circumference of the in.^. The dots can be printed side by side or in an over- 
latter gear. Being non-random, those errors can now be lapping relation to produce smooth, continuous color 
corrected or compensated for by adjusting the relative tones in the printed copies. The press allows the print- 
phases of the plate cylinders or of the images thereon. 30 ing of quick proofs as well as a large quantity of proofs 
While the lithographic plates on the plate cylinders at in the event that distribution of same is required to a 
the various print stations may be conventional ones, number of different people. If corrections are required, 
more preferably, they are of a type that can be imaged the corrections can be entered at the prepress worksta- 
tion press" by imaging apparatus, e.g. lasers, at the print tion and new plates created reflecting the necessary 
stations which respond to incoming image signals repre- J5 changes. Then corrected copies can be printed on a 
senting the respective color components of the original small volume basis or in quantity. If unusually long print 
document or picture being printed by the stations. Such runs are required, e.g. in excess of 10,000 copies, new 
on-press imaging eliminates registration errors due to printing plates identical to the previous ones can be 
mispositioning of the plates on the plate cylinders. It made from the data already stored on the press worksta- 
also allows nonrandom or periodic color registration 40 tion. With all of these advantages, then, our press 
errors to be corrected automatically by electronically should find wide application wherever there is a need to 
controlling the relative phases of the plate cylinders or print high quality color copies at reasonably low cost 
the timing of the picture signals being applied to the and with a great amount of flexibility in the printing 
imaging apparatus at the various print stations so that operation. 

the images appUed to the plates are shifted appropri- 45 T^^o^«T«^^^r 

ately in phase. In the event that the printing phtes are ^^^^ DESCRIFnON OF THE DRAWINGS 

imaged on press by imaging apparatus at each print For a fuller understanding of tiie nature and objects 

station, registration due to random gearing errors can be of the invention, reference should be had to the follow- 

minimized further by proper placement of the imaging ing detailed description, taken in connection with the 

apparatus. More particularly, the imaging or writing 50 accompanying drawings, in which: 

head, e.g laser, spark discharge electrode, etc. should be FIG. 1 is a side elevational view of an offset color 

positioned opposite the plate cylinder so that an image press incorporating our invention; 

dot applied to that cylinder will offset to the impression FIG. 2 is an end view of a portion of the FIG. 1 press; 

cylinder or, more particularly, to a paper sheet thereon, FIG. 3 is an elevational view showing the opposite or 

after the plate cylinder has rotated exactiy 360*. With 55 gear side of a portion of the FIG. 1 press; 

this constraint, if there are any random gearing errors at FIG. 4 is an isometric view illustrating the manufac- 

any particular print station, these same errors will be ture of the impression cylinder gear shown in FIG. 3; 

repeated in each identical sector of tile impression cylin- FIG. 5 is a diagrammatic view of die FIG. 3 gear side 

der gear that defines a printing period or sector on that of die press illustrating the operation of the press. 

cylinder. Resultantiy, the same image dot will offset to 60 

the impression cylinder at exactiy tiie same location in DESCRIPTION OF THE PREFERRED 

each printing sector thereof. In effect then, the random EMBODIMENT 
gearing errors are rendered cyclical or periodic so that Referring to FIG. 1 of die drawings, die Ulustrative 
diey can be compensated for electronically by appropri- embodiment of our press, shown generally at 10. is a 
ately controlling die timing of die signal apphed to die 65 freestanding, sheet-fed four<olor offset press. The com- 
imaging head diat produces that image dot ponents of die press are mounted on an upstanding 

Preferably, our press includes a computer terminal or machine frame 12 which normally rests on the floor and 
workstation which allows an operator to input dato is only about seven feet long. The press includes an 
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internal controller 14 which receives input data and in the correct axial position relative to the impression 
control signals from a separate workstation 16 con* cylinder. Since this is a four color press, the registration 
nected to controller 14 by suitable cables. The press accuracy required at this station is that required to 
responds to digital signals representing an original doc- allow printing on both sides of the page as opposed to 
ument or image and since the press is a four color press, S the hi^ precision required for color dot location, 
up to four separate strings of color signals are involved Before each sheet S reaches impression cylinder 22, 
representing the color separations for cyan, yellow, its leading end is guided by an upwardly curved left- 
magenu and black. These image signals may be stored hand end segment S6a of guide 56 through the nip of 
on a disk and applied to the press by way of a disc drive one or more pairs of upper and lower accelerating rol- 
16a at workstation 16. Alternatively, they may arrive 10 lers or wheels 72a and 72b. These rollers are rotated by 
from a computer, telephone line or other source. Con- conventional means (not shown) so that their surface 
trol signals for the press are entered by an operator via speeds exceed that of impression cylinder 22. Thus, just 
a keyboard 16b at the workstation. Using the keyboard, before it reaches the cylinder, the leading end segment 
the operator may enter instructions for imaging the ofeachsheetisacceieratcdupwarddirectly toward the 
printing plates on press, e.g. instructions relating to 15 surface of cylinder 22. 

press control such as ink flow adjustment, number of As shown in FIGS. 1 and 2, cylinder 22 is provided 
copies to be printed, etc, with a circimifcrential array of paper clamping or grip- 

Referring now to FIGS. 1 and 2, rotatively mounted ping assemblies shown generally at 76. Each assembly 
on frame 12 is a large diameter impression cylinder 22 76 comprises an elongated gripper 78 which is rota- 
having a central axle 24 joumaled in opposite sides of 20 tively mounted by pivots 80 at its opposite ends in a 
the machine frame 12. Typically, cylinder 22 is in the lengthwise slot 82 in cylinder 22. Each gripper is 
order of 94 inches in diameter. Disposed around cylin- notched at 78a to provide clearance for wheels 72a. 
der 22 are four substantially identical print stations 24a, Also as best seen in FIO. 1, the pivot 80 at the lefthand 
24b, 24c and 24^ which print the four colors cyan, yel- end of gripper 78 extends through the adjacent end wall 
low, magenta and black, respectively. Preferably the 25 of slot 82 and is rotatably fixed to one end of a cam 
stations are supported by frame 12 as mirror image pairs following lever 86 positioned adjacent to the lefthand 
on opposite sides of cylinder 22 as shown in FIO. 1. end of cylinder 22. The opposite end of lever 86 is thus 
As best seen in FIGS. 2 and 3, one end of cylinder 22 free to swing radially in and out When the free end of 
is milled to form a reduced diameter shoulder 22a on each lever 86 is in its outer position as shown at the 
which seats a special circular gear 28 to be described in 30 bottom of cylinder 22 in FIG. 1, the associated gripper 
greater detail later. It suffices to say at this point that 78 is in its open position as shown there so that it is able 
gear 28 is secured to die end of cylinder 22 by bolts 30 to receive or intercept the leading end of a paper sheet 
(FIG. 3) and it has substantiaUy the same outer diameter S. On the other hand, when the free end of each lever 86 
as that cylinder. Meshing with gear 28 is a drive gear 32 in its radially inner position as shown at the top of cylin- 
rotatively mounted to the machine frame via the main 35 der 22 in FIO. 1, the associated gripper 78 is in its closed 
drive shaft Coaxially fixed to gear 32 is a pulley 34 position wherein it lies flush against the surface of the 
which is connected by a belt 36 to a pulley 38 fixed to cylinder. 

the output shaft 42a ofa transmission 42 mounted at the Each gripper 78 is spring-biased toward its closed 
bottom of frame 12. The transmission 42 is driven by an position and it is opened only when the associated lever 
adjacent electric motor 44 having an output shaft 44a 40 86 encounters an arcuate cam 88 fixedly mounted to 
carrying a pulley 46 connected by a V-belt 48 to a pul- frame 12 adjacent to the lefthand end of cylinder 22 as 
ley 52 on the input shaft (not shown) of transmission 42. viewed in FIO. Z The cam is located adjacent to a 
In the illustrated press, cylinder 22 is rotated counter- lower angular sector of the cylinder, (i.e. between 5 and 
clockwise as shown by arrow A in FIO. 1. 7 o'clock), so that when the cylinder is rotated to posi- 

Individual paper sheets S are fed to the impression 45 tion one of the levers 86 opposite the cam, the associ- 
cy Under 22 from a tray 54 at the righthand side of press ated gripper 78 is moved to its open position. Thus, 
10 as viewed in FIG. 1. At appropriate points in the before it is advanced opposite to the paper guide end 
rotation of cylinder 22, while the cylinder continues to segment 56a that gripper is ready to receive the leading 
rotate, the topmost paper sheet S in tray 54 is picked end of the sheet S then being advanced by the paper 
from the stack and carried along a guide 56 leading 50 feeder 58 to cylinder 22. Immediately thereafter, the 
towards cylinder 22 by a more or less conventional lever 86 leaves the camming surface of cam 88 allowing 
paper feeding mechanism or feeder shown generally at gripper 78 to snap to its closed position thereby grip- 
58. The paper feeder 58 basically comprises an array of ping that sheet so that the sheet becomes wrapped about 
pulleys 62 mounted to the machine frame around which the cylinder as that continues to route, 
are trained one or more belts 64^ die lowermost pulley 55 As shown in FIO. 1, the cylinder 22 in press 10 has 
62 being rotated by a drive belt 66 which extends down five such gripping assemblies 76 distributed at equal 
to a pulley 66a on die output shaft 42a of transmission angles around the cylinder. Each time a paper sheet S is 
42. The paper feeder 58, which may include picker fed to the cylinder and is gripped by a gripper 78, that 
fingers or suction means on each belt 64, picks up and entire sheet is advanced past all four print stations 24a to 
cames each paper sheet S from tray 54 to the impres- 60 24<i before being released to a printed copy delivery 
sion cylinder 22. station shown generally at 92 at the opposite side of the 

The paper feeder delivers the paper to a registration press below print station 24d, Conveyor 92 comprises a 
station shown generally at 77. At this station, the lead- conventional mechanism for transporting paper sheet S 
mg edge of the paper is stopped by vertically movable from the surface of cylinder 22 to a receptacle 94 for 
fingers 77a that register it to be parallel to die axis of the 65 printed copies. The conveyor is illustrated here as sim- 
impression cylinder. Once this is done, the paper is ply a pair of rollers 96a, and 966 carrying endless belts 
moved toward a side guide (not shown), by any conven- 98 which may support pickers or suction means (not 
tional means, to assure that it has been squared up and is shown) for pulling the trailing end of a sheet S from the 
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surface of cylmdcr 22 after that sheet has been released used in scw:aUed wet and dry lithography are described 
by the lowcnnMt gnpper 78 opened by engagement of in the aforesaid application. In both types of Uthogra- 
its lever 86 wiA cam 88, as shown at the bottom of phy, however, the objective is to transfer an inked 
cyimder 22 m FIG. 1. image from the plate cyhnder 102 via die blanket cylin- 

mus, press 10 is able to print on four successive 5 der 104 to the paper or other recording medium on 
paper sheets S smiultaneously at the four print stadons impression cylinder 22. 

^u^^ ^ P"^^ ^8 As described previously, impression cylinder 22 is of 

picked from the cyhnder by the deUvery station 92, and a size to aUow the four print stations 2Aaio2Adto print 
a frah paper sheet IS about to be loaded onto the cylm- four different color images on four separate paper 
der by papw" feeder 58. The press may include other 10 sheets S simultaneously. To accomplish this effectively 
known mechanisms such as paper guides, roUers, pick- and efSciendy, it is essential that the relative positions 
e^ suction mechanisms, etc. to facilitate loading and of the images being printed on sheets S by the four print 
offloading of the paper sheets. ActuaUy, each sheet S stations be precisely known and controlled Otherwise 
may comprise of a number of document pages or image the four different color images printed on each sheet S 
areas P as mdicated in HG. 2, the actual number de- 15 will be out of register widi respect to each odier. 
pending upon tht length of the press cylinders and the The fact that all of the sheets S are mounted on a 
size of the unage. single large impression cylinder while being printed on 

As mentioned previously, the print stations TAatoTAd by aU four print stations 24a to 24d contributes greatly 
are substantiaUy identical. Therefore, we will describe to the abihty of press 10 to print the different color 
only one of them, e.g. pnnt station 24c, in detail. Station 20 components of each impression in register. This is be- 
24c comprises a plate cyimder 102 which makes surface cause, as noted above, each paper sheet S is gripped at 
contact with a blanket cylinder 104 of the same diame- the surface of plate cylinder 22 only once. Therefore, 
ter, and that, m turn, is in surface contact with impres- the position of that sheet is fixed while the sheet is ro- 
sion cyhnder 22. More or less conventional ink and tated into contact with the blanket cylinden 104 of all 
water systems 106 and 108, apply ink and water, respec- 25 four print stations. Only then is die sheet released to the 
tively, to the surface of plate cyhnder lOZ Preferably, delivery station on 9X This is in sharp contrast to the 
the mkfountam of the former system includes means for situation in prior serial-type presses which grip and 
automaticaUy controlling ink flow so that die amount release each sheet at separate impression cylinders of 
and disttibution of ink applied to die plate cyhnder can die four print stations in the series. Obviously, such 
be regulated by signals from press controUer 14. One 30 multiple gripping or handing off of each sheet can cause 
JI?"^ A« this type is disclosed in U.S. Pat variations in die position of die sheet from station to 

No. 4,058,058. Preferably also, Uie print station 24c is station. These positional variations tend to be more or 
shdably or pivotably mounted on machine frame 12 as less random. Therefore, they are difficult to compensate 
shown by die double-headed arrows in FIG. 1 so diat its for either mechanically or electronically. The usual 
blanket cyhnder 104 can be moved into or out of 35 solution has been to try to minimiT^ the problem by 
contact with impression cyimder 22. resorting to complex and expensive feeding and posi- 

While certam aspects of the present invention can be tioning mechanisms at the various print stations. How- 
mcorporated mto presses diat have conventional print ever, that solution is not feasible here where one of the 
stations, most preferably, die print stations 24a to 24</ of prime objectives is to provide a relatively low cost press 
press 10 are the type described in U.S. Pat No. 40 Uiat can print high quahty copies. 

LITHOGRAPHIC PLATES AND The use of a large impression cylinder 22 in press 10 
NffiraOD AND MEANS FOR IMAGING THEM, produces an ancillary advantage in diat die position or 
which patent has common ownership widi die present phase angle of cylinder 22 at any given time can be 
apphcation. Accordmgly, die fuU disclosure in diat detected or monitored widi a high degree of accuracy, 
justreferen^ patent is hereby incorporated herein by 45 In die illustrated press, diis is accomplished by means of 
reference. SufRce it to say at diis point diat die print a magnetic detector 122 positioned on machine frame 12 
station dwcnbed diere allows die imaging of a lidio- opposite a large diameter steel strap or band 124 extend- 
graphic plate 112 by a scanning imaging or write head ing around die lefthand end of cyimder 22 as shown in 
section 114 when die plate is mounted on die plate FIG. 2. Band 24 has etched hues or makes 124a around 
cyhnder lOZ While die write head section disclosed in 50 its circumference. Detector 122 detects diese marks and 
that apphcation is of die spark discharge type, it should develops position signals which are appUed to control- 
be understood diat for purposes of die present inven- ler 14. The controUer is dius able to monitor die angular 
tion, die unaging means may be any type of device such position of impression cylinder 22 and, on die basis of 
as laser, stylus, electrode, etc. capable of imagewise diat infora^tion. to control die timing of the various 
exposmg or odierwise altering die surface of plate lU 55 press functions. In the illustrated band 124, die marks 
so as to unpress an image on die plate in response to 124c are spaced 0.008 inch apart A phase lock oscilla- 
exposure signals applied to it by press controUer 14. tor in controUer 14.divides die signals from detector 122 
The plate 112 carrymg die image of die original doc into eighty parts so diat position signals are provided 
lunent or picture to be copied is inked and dampened in every 0.0001 inch or approximately every 0.0004 degree 
the usual way by systems 106 at 108 and diat inked 60 of rotation of cylinder 22. Since die blanket cylinders 
unage is transferred to die blanket cylinder 104 and 104 and die plate cyUnders 102 are aU geared direcdy to 
from dierc to the paper sheets S wrapped around die die impression cylinder gear 28, the relative positions of 
unpression cyhnder 2X For certain types of lidio- diose cylinders are also known to a high degree of accu- * 
gr^hic plates 112. bodi water and udc from die systems racy. 

108 and 106, are coated onto die surface of die plates. 65 Gear 28 is not simply of an arbitrarily large size. 
Odier types of plat« 112 require no water from die however. Rather, its diameter is related precisely to die 
water system 108 and accordingly, diat system may be diameters of gears 105 and 107 on die plate and blanket 
disabled or deacUvated. Examples of such plates 112 cylinder 102 and 104 respectively. More particularly, as 
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noted previously, the impression cylinder 22 has at least may be compensated for electronically when applying 

as many paper sheet positioning or printing sectors as the images to the printing plates 112 as described in the 

there are print stations; cylinder 22 actually has five above application. 

such sectors, the extra one being for paper feed and let When the plates 112 are imaged on press, the plate 
off as described above. In accordance with the present 5 cylinder 102 and the write or imaging head 114 should 
invention, gear 28 has a diameter that is exactiy five be located relative to the impression cylinder 104 so that 
times larger than the identical diameters of the plate and an image element or dot applied to the plate cylinder 
blanket cylinder gears 105 and 107. This means that will arrive at the common tangent of the blanket cyiin- 
gear 28 and the impression cylinder 22 can be divided der and impression cylinder after the plate cylinder has 
into five printing periods or sectors, one for each sector 10 rotated exactly 360*. In this way, that same dot will be 
on cylinder 22 at which a sheet S can be positioned for handed off to the impression cylinder, or more particu- 
printing, the sectors being measured from sheet leading larly to a sheet S thereon, at exactiy the same mcchani- 
edge to leading edge, Furthennore, when gear 28 and cal gearing point in each printing sector of cylinder 22. 
cylinder 22 rotate through one printing period or sec- This aspect of registration correction can best be under- 
tor, the plate and blanket cylinders 102 and 104 at die 13 stood with reference to FIG. 5 which shows the angular 
four printing stations will make one complete revolu- relationships of the impression cylinder gear 28 and the 
uon to transfer complete images to the sheets S in the plate and blanket cylinder gears 105 and 107 and the 
cylinder sectors opposite those respective stations. The- imaging head 114 at f^ ch print station 24a to 24d, Note 
oretically then, after gear 28 has rotated through one tiiat this figure, like FIG. 3, shows the side of die press 
printing period or sector, each plate and blanket cylin- 20 opposite to the side shown in FIG. 1. 
der gear 105 and 107 will have routed exactiy 360* to Referring to print station 24c, if tiie plate cylinder 
position their gear teeth at exactiy the same positions vis gear 105, blanket cylinder gear 107 and the imaging 
a vis the next period of the impression cylinder gear 28 head 114 were all arranged in a straight line on a radius 
as they had at the beginning of the first period so that of the impression cylinder gear 28 as shown in phantom 
the positions of die inked images on the plate and blan- 25 at 102', 105', 114' in FIG. 5, an image dot I applied by 
ket cylinders relative to paper sheets S on cylinder 22 head 114' to cylinder 102' would offset onto cylinder 22 
will be die same for all printing periods. or, more particularly, the paper sheet S thereon, after 
In practice, however, this close relationship is usually gears 105', 107 (and cylinders 102', 104) have rotated 
not maintained due to gearing errors resulting from die exactiy 360* so that a printed spot Pi would appear at 
cutting of the gears. In other words, when cutting or 30 exactiy the same point in the following printing sector 
bobbing gears, particularly large diameter gears, die of cylmder 2Z In other words, since the gear sectors 
gear tooth profiles are not identical all around the gear. 28a to 28e are identical, identical gear teeth would be 
While these gearing inaccuracies may not be important engaged during both the imaging and transferring times, 
in most applications, they are here where angular varia- However, as a practical matter (when one considers 
tions of the cylinders of as littie as 0.0008 degree must 35 packaging restraints), it may not be possible to provide 
be avoided. Furthermore, when the gearing errors arise such a straight line arrangement of cylinders and head 
in a satellitettype gearing arrangement of die type pres- 114 at each printing station 24a to 2Ad, Due to inking 
ent in press 10, they give rise to print registration errors and dampening requirements and space constraints at 
which are random in nature and, therefore, caxmot be each print station, the plate and blanket cylinders usu- 
corrected or compensated for either mechanically or 40 ally cannot both be positioned with their axes on a 
electronicaUy. Until now, the only solution to this prob- straight line from the center of the impression cylinder, 
lem has been to provide costiy precision gearing in However, if the imaging head 114 at each print station 
color presses of tiiis general type. is positioned so that it has die same angular relationship 
Press 10 greatiy reduces misregistration due to such to die line defined by the axes of die plate and blanket 
gearing errors by making gear 28 as five identical arcu- 45 cylinder gears 105, 107 as that line has to the line de- 
ate segments 28a to 28e, one for each printing period, as fined by the center of die blanket and impression cylin- 
shown in FIGS. 3 and 5. The gear segments 28a to 28e der gears 107, 28, any misregistration due to gearing 
are made identical by stacking the segment blanks in errors at that print station will be exactiy die same when 
parallel in the bobbing or gear cutting nsachine as printing in all of the printing periods or sectors of the 
shown in FIG. 4 so that the corresponding teeth of each 50 impression cylinder. 

gear segment are all cut simultaneously and therefore In other words, the imaging head 114 should be angu- 

identically. Each gear segment is cut down dxe middle larly of&et around die plate cylinder by die same 

of the base of a tooth so that when the segments are amount that the axis of that cylinder is offeet from the 

assembled on cylinder shoulder 22a as in FIG. 3, diey line extending from the center of the impression cylin- 

form a complete circular gear. After the gear segments 55 der dirough die center of die blanket cylinder. In FIG. 

have been angularly positioned properly on cylinder 5. diis offset angle is shown (for example) as about 30' 

shoulder 22a, diey are anchored tightiy in place by bolts so diat die imaging head 114 should be positioned with 

30 which extend dirough holes in the gear segments and a 30* offset as shown. Smce the print stations 24a to 24d 

are direaded into die end of cylinder 22. are substantially identical, die other heads 114 are simi- 

The just descnbed segmenting of gear 28 does not 60 larly offset 30* (in the opposite sense in die case of die 

completely avoid all gearing errors in press 10. Radier, mirror image stations 24a and 24b). 

since die gear segments 28a to 28e are identical and Cyclical mechanical errors diat cannot be compen- 

smce each such segment corresponds to one complete sated for mechanically as aforesaid (i.e. axial misalign- 

revolution of die plate and blanket cylinder gears 105 ment and skew) can be compensated for electronically, 

and 107, gearing errors diat are present wiU repeat 65 More particularly, a dot position look-up table may be 

themselves dunng each printing period and will mani- included in controller 14 which stores the x and y coor- 

fest themselves as cyclical or periodic registration er- dinates of all dot positions. By performing a so-called 

rors in the printed copies. Those periodic gearing errors end-to-end test using plates imaged widi simple test 
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patterns (eg. vertical and horizontal lincsX copies are each successive job should come closer to final settings 

printed. If certam color lines deviate from the theored- from the outset 

cal true position, the differences are measured and suit- The controller is also programmed to automatically 

able X and y offsets are entered mto the loolc-up table at control the other usual press operations such as start up, 

the locations therein corresponding to the offending 5 shut down and clean-up. 

dots of the particular color. This caHbration step would It will thus be seen that the objects set forth above, 
be performed only once at the factory during the final among those made apparent from the preceding de- 
check-out phase ofpress manufacture and the corrected scription, are efilciently attained and, since certain 
dot positions for each color permanently stored in the changes may be made in carrying out the above method 
press controller as the pedigree for each of the four 10 and in the construction set forth without departing from 
print stations. Subsequent similar calibration would be scope of the invention, it is intended that all matter 
required only in the event that certain parts of the press, contained in the above description or shown in the 
eg. gearing, had to be replaced. accompanying drawings be interpreted as illustrative 

To operate press 10 in its imaging mode, the operator ^ ^ limiting sense, 

inserts a disk» tape, or any form of digital storage media ^ ^ ^ understood that the following claims 

carrying digital data representing the color separations ^ intended to cover all of the generic and specific 

of the original document to be copied and loads that features of the invention described herein, 

data mto the internal memory of the work station 16 ^^^t is claimed as new and desired to be secured by 

and/or controller 14. The operator can then call up that Letters Patent of the U.S. is: 

data and preview the image on the display 16c before ^' ^^^ing apparatus comprising a machine frame; a 
printing. Upon operator conunand, the controller 14 is diameter unpression cylinder rotatabiy mounted 
caused to actuate the unaging heads 114 using that ^ ^ fram^ a plurality of print stations spaced around 
image data thereby applying corresponding unages to f^* impression cylinder, each said print station includ- 
the plates 112 on plate cylmdera 102. The press can then * blanket cylinder rotatively mounted to the frame 
beoperatedmitsprintmodetoprintproofcopiesofthe and m rolling contact with said impression cylinder and 
original document, the number being detennined by the * cylmder rotatabiy mounted to the frame and in 
operator's instructions entered via keyboard I6b If the ^^^S contact with said blanket cylinder, the diameters 
colors printed on the copies are acceptable, the operator . ^ ^^^^ cylinders being substan- 
can instruct the press to print the required number of the same and said impression cylinder having a 
fmal copies. Ifchanges are required, new printing plates ^ ^8«J?f the product of 
112 can be made using appropriately co^ected Lge P^^^V}^^ ^^^^^ ^^^^ 
data from the prepress system. f**'^ ^^^^^^ mcludmg a correspondingly sized circu- 
it is even feasible to make each plate cylmder 102 ^ fixed coaxiaUy to rotate with that cylinder, the 
house a phite material cassette contLng a length of „ J^<=y^der gei^of eachprmtsto^^^ 
imagable flexible mat or film that can be Ltoi^ti^y " ^^^^ cyhmier gear and the mipr««ion cylinder 
advanced around the plate cylinder to te^Sh ^^^^f'^^^ impression cyhnder gear being 
lengthwise segments of the mat or film on Sf SiS <=°7<««dof a plurahty of arcuate gear segment whose 
surface. In th^ay, a plate lu li^ Z^^oi^Td "l ^^J^^^T^ cnrcumferences of the plate 
properly registered imTge can be crJ^^^^ZS an "f^^'.^y^^^ corresponding teedi of 
MdVmi«,tirini* rtW 40 all of said impression cyhnder gear segments having 
S^SrSnl?!. ^« ^ t« roUed up mside of t^oth profUes which are substan^y ind^tical having 
? diSS. ^ ^« ^ ^« " been ^t in parallel simultaneously by the same gS? 

Ti,!n_I_.. 1. t . . , - . . cutting tool so that gearing errors are periodic around 

The openttor<anato regulate ink flow at each pri^^ the impresuon cylinder geSr. 

^^r^, i-raeprmting\ppanL defined In claim 1 wherein 

advuaWe from e»unmnig the printed copies m the the impn^on cyliX diameter is an integer multiple 

"^^^T^"^'*^ ~f "r*^ of the ^cyliiler diameter. ^ 

t^'^^ ^ automaucaUy contio ^e adjustmg 3. -^e printing apparatus defined in claim 2 wherein 

^ ^fSJ^ ^°^T » foJ^ more and said rotating means 
^Z^^T^^***^ » ««« «^«» impression cylinder. 

7^^^^1^JtiT^u°^^J'^Si^°^ *■ P^«*"8 «PI«»*» <»*fi»«l in claim 1 wherein 

SLnSiSS.ViS.'^ thenumberofgearsegmentsisthesameasoraninteger 

n-^-TiiT * J • number more than the number of print stations. 

KU^SffS^^' ^ f^*""! °' * .<'«»«ometer. it is possi- $. The printing apparatus defined in claim 1 and fur- 

ble to achieve afiilly automatic closed loop color ad- 55 ther including on the impression cylinder for 

may be based on a dot count done by the controUer/- gripping means being movable between gripping and 
computer as prevroudy descnbed. Usmg an "on the fly" releasing positions; n^ for feeding sheercrle-b?^ne 
color densitometer, the various colors (within the color to said impression cylinder for gripping by the gripping 
bar) can bescanned. and the results fed back to the fo means when the latter are in Adr rele^g portion- 
computer. The computer vwU compare the densitome- means for stripping each sheet from the impression 
ter rndmgs to the onginal dot count analysis and make cyhnder when said gripping means are in their releasing 
new doctor blade adjustments, if needed. These steps position, and means for moving the gripping means 
can be repeated as many times as required. Once Che between said two positions so that the gripping means 
proc«s IS completed, the date (per print station) can be 65 are in their releasing position only over a relatively 
Stored as the pedigree of each and every color station. small selected sector of the angular motion of the im- 
This color pedigree or fingerprint can then be used for pression cylinder that is not disposed opposite a print 
the set up of the next printing job. By this approach, station whereby each fed sheet, upon being gripped by 
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said gnppmg means, is wrapped about the impression frame in roiling contact with said first cylinder at 
cyhnder and advanced past all of said print stations spaced-apart locations around the first cylinder; a corre- 
bcfore being stripped from the impression cylinder by spending plurality of second cylinder gears coaxially 
said stripping means. fixed to said second cylinders, said second cylinder 

6. The printing apparatus defined in claim 5 wherein 5 gears having the same diameter as said second cylinders 
said impression cylinder carries a plurality of said grip- and being in mesh with said circular gear, die arc length 
ping means spaced around its circumference, the num- of each of said circular gear segments being equal to the 
bcr of same being at least equal to the number of print circumferences of said second cylinder gears, 
stations in the press. 14. jhe printing apparatus defined in claim 13 

7. The pnntmg apparatus defined in claim 6 wherein 10 wherein the number of gear segments is the same as or 
the number of gripping means is equal to the number of an integer number greater than the number of second 
times that the impression cylinder diameter is longer cylinders. 

than the plate cylinder diameter. is. The printing apparatus defined in claim 13 and 

8. The pnntmg apparatus defined in claim 1 wherein further including a third cylinder rotatably mounted to 
each print station also includes image receiving means 15 said frame in rollmg contact with a unique one of said 
on the surface of tiie plate cylinder thereat, and means second cylinders; a third gear coaxially fixed to each of 
for applying an image to the image receiving means at said third cylinders, each said third gear having the 
that station and fiirther including means for receiving same diameter as and being in mesh with, the second 
color separated electronic image signals representing cylinder gears; means for rotating said first cylinder 
the different color components of an original document 20 gear; imaging means movably positioned adjacent to 
and control means responsive to said signals for control- each of said third cylinders to scan a raster on the sur- 
ling the imaging means at each print station so that they face of the corresponding third cylinder, and means for 
apply a color separated image to the image receiving actuating each imaging means in response to color sepa- 
means on the plate cylinder at tiiat station. rated electronic image signals at selected points in the 

9. The printing apparatus defined in claim 8 wherein 25 scan of said imaging means to apply a color separated 
each said imaging means comprise a scanning energy image in the form of dots to the surface of the corre- 
sourcc selected from the group consisting of laser, spark spending third cylinder. 

emitter. 16. The printing apparatus defined in claim 15 and 

10. The prmting apparatus defined in claim 8 wherein further including means on the impression cylinder for 
said control means process said signals to position each 30 releasably gripping tiie leading edge of a sheet, the 
image on an image receiving means so as to compensate number of gripping means being equal to the number of 
for said gearing errors that affect the angular position of times that the impression cylinder diameter is longer 
each of said plate cylinders with respect to the impres- than the plate cylinder diameter and each gripping 
**°°/^>Jndcr. means being movable between gripping and releasing 

11. The pnnting apparatus defined in claim 1 wherein 35 positions. 

each print station also includes an ink system for apply- 17. The printing apparatus as defined in claim 15 and 
ing ink to said plate cylinder thereat, said ink system further including means for controlling the actuating 
mcluding means responsive to control signals for regu- means so as to compensate electronicaUy for cyclical 
lating the amount of ink applied to the corresponding errors in the placements on copies of the half tone color 
plate cylinder along its length, and control means for 40 dots printed by said printing apparatus, 
providing control signals to said regulating means at 18. Printing ^paratus comprising a frame; a rela- 
each print station, said control means counting the num- tively large diameter first cylinder rotatably mounted to 
bcr of image dots to be formed by each print station on said frame; a first circular gear coaxially fixed to said 
selected portions of said plate cylinder and controlling first cylinder for rotation therewith, said fu^t gear hav- 
said ink system for that print station based on the num- 43 ing essentially the same diameter as said first cylinder 
ber of dots to be printed by that print station on said and being composed of a plurality of separate arcuate 
plate cylinder portions. sectors tiic corresponding teeth of all of said sectors 

12. The pnntmg apparatus defined in claim 11 and having identical tooth profiles having been cut in paral- 
further mcluding color densitomiter means for sensing lei simultaneously by the same gear cutting tool; at least 
colors in the printed matter printed by the printing 50 one second cylinder rotatably mounted to said frame in 
apparatus, means for comparing the densitomiter means roUing engagement with said first cylinder; at least one 
readmgs with the dot count for each print station to second circular gear coaxially fixed to said at least one 
produce a color correction signal and means for apply- second cylinder for rotation therewith, said at least one 
ing said correction signal to said control means to read- second gear having the same diameter as said at least 
just the number of dots to be printed by that station on 55 one second cylinder and being in mesh with said at least 
said plate cylinder portions. one first gear; at least one imagable third cylinder rotat- 

13. Pnntmg apparatus compnsing a machine frame; a ably mounted to said frame, said at least one imagable 
relatively large diameter first cylinder rotatably third cylinder having the same diameter as, and being in 
mounted to the frame; a circular gear coaxiaUy fixed to rolling engagement with, said at least one second cylin- 
said first cyhnder, said gear having a diameter that is 60 der and at least one third circular gear coaxiaUy fixed to 
substantiaUy the same as that of the first cylinder and said at least one tiiird cylinder for rotation therewith 
bcmg composed of a pluraUty of separate arcuate seg- said at least one third gear having the same diameter as, 
ments, the corresponding teeth of all of said gear seg- and being in mesh with, said at least one second gear, 
ments havmg substantially identical tooth profiles hav- the arc length each of said first gear sectors being equal 
rng been cut m parallel simultaneously by the same gear 65 to the circumference of each of said at least one second 
cuttmg tool, each said gear segment defining a printing and third gears. 

sector said first cylinder; a plurality of substantiaUy 19. The printing apparatus defmed in claim 18 
Identical second cyhnders rotaubly mounted to said wherein there are a plurality of con-esponding second 
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and third cylinder and gear sets comprising separate 
print stations spaced around said first cylinder, the num- 
ber of first gear segments being equal to or exceeding 
the number of print stations, each print station also 
includes an ink system for applying ink to said plate 
cylinder thereat, said ink system including means re- 
sponsive to control signals for regulating the amount of 
ink applied to the corresponding plate cylinder along its 
length, and control means for providing control signals 
to said regulating means at each print station. 

20. The printing apparatus defined in claim 18 and 
further including means for applying ink to the surface 
of each third cylinder and means responsive to ink con* 
trol signals for adjusting each applying means to regu- 
late the distribution of ink along each third cylinder, 
and control means for providing said ink control signals 
to each said adjusting means, said control means count- 
ing the number of image dots to be formed by each print 
station on selected portions of said third cylinder and 
controlling said adjusting means for that print station 
based on the number of dots to be printed by that print 20 
station on said third cylinder portions. 

21. The printing apparatus defined in claim 20 and 
further including color densitomiter means for sensing 
colors in the printed matter printed by the printing 
apparatus, means for comparing the densitomiter means 25 
readings with the dot count for each print station to 
produce a color correction signal and means for apply- 
ing said correction signal to said control means to read- 
just the number of dots to be printed by that station on 
said third cylinder portions. 

22. The printing apparatus defined in claim 18 and 
further including means on said first cylinder for releas- 
ably gripping the leading edge of a sheet, the number of 
gripping means being equal to the number of times that 
said first cylinder diameter is longer than the plate cyl- 
inder diameter and each gripping means being movable 
between gripping and releasing positions. 

23. The printing apparatus defined in claim 18 and 
further including imaging means responsive to image 
signals and positioned opposite each third cylinder for 
applying images thereto and control means for applying ^ 
image signals to each said imaging means, said control 
means including a computerized work station for re- 
ceiving and processing picture signals to develop said 
image signals. 

24. Printing apparatus comprising 
a marhinr fram^ 

an impression cylinder rotatably mounted to the 
frame; 

at least one print station positioned opposite the im- 
pression cylinder, each print station including a 
blanket cylinder rotatably mounted to the frame 
for rolling contact with the impression cylinder, a 
plate cylinder rotatably mounted to the frame for 
rolling contact with the blanket cylinder and means 
for applying image dots to a plate supported by the 
plate cylinder; 

means for rotating said cylinders in unison; 

means for applying ink to said plate; 

ink regulating means responsive to ink control signals 
for regulating the amount of ink applied to the 
plate by the ink applying means at each print su- 
tion; and 

control means responsive to picture signab for actu- 
ating the image applying means at each print sta- 
tion to form on said plate a corresponding image 
comprised of dots, said control means counting the 
number of image dots to be formed by each print 
station on selected portions of sakl plate and con- 
trolling the ink regulating means for that print 
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station based on the number of dots to be printed 
by that print station on said plate portions. 

25. The printing apparatus defined in claim 24 and 
further including color densitomiter means for sensing 

5 colors in the printed matter printed by the printing 
apparatus, means for comparing the densitomiter means 
readings with the dot count for each print station to 
produce a color correction signal and means for apply- 
ing said correction signal to said control means to read- 
]Q just the number of dots to be printed by that station on 
said plate portions. 

26. Printing apparatus comprising 
a machine frame; 

an impression cylinder rotatably mounted to the 
frame; 

at least one print station positioned opposite the im- 
pression cylinder, each print station including 
equal diameter plate and blanket cylinders, rotat- 
ably mounted to said frame parallel to the impres- 
sion cylinder and means for imaging a plate sup- 
ported on the plate cylinder, said cyhnders having 
correspondingly sized coaxial meshing gears for 
rotating said cylinders in unison, said impression 
cylinder gear being composed of a number of arcu- 
ate segments corresponding to the number of print 
stations, the arcuate length of each gear segment 
being equal to the circumferences of said plate and 
blanket cylinder; and 
means for rotating said cylinders. 

27. Printing apparatus comprising 
a machine fram^ 

an impression cylinder rotatably mounted to the 
frame; 

at least one print station positioned opposite the im- 
pression cylinder, each print station including 
equal diameter plate and blanket cylinders rotat- 
ably mounted to said frame parallel to the impres- 
sion cylinder and means for imaging a plate sup- 
ported on the plate cylinder, said cylinders having 
correspondingly sized coaxial meshing gears for 
rotating said cylinders in unison, said impression 
cylinder gear being composed of a number of arcu- 
ate segments corresponding to the number of print 
stations, the arcuate length of each gear segment 
being equal to the circumferences of said plate and 
blanket cylinder gears and said gear segments hav- 
ing corresponding teeth with substanti^y identical 
tooth profiles those teeth having been cut in paral- 
lel simultaneously by the same gear cutting tool; 
and 

means for rotating said cylinders. 

28. Printing apparatus comprising 
a machine frame; 

an impression cylinder rotatably mounted to the 
frame; 

at least one print station positioned opposite the im- 
pression cylinder, each print station including 
equal diameter plate and blanket cylinders rotat- 
ably mounted to said frame parallel to the impres- 
sion cylinder and means for imaging a plate sup- 
ported on the plate cylinder, said cylinders having 
correspondingly sized coaxial meshing gears for 
rotating said cylinders in unison, said impression 
cylinder gear being composed of a number of arcu- 
ate segements corresponding to the number of print 
stations, the corresponding teeth of said gear seg- 
ments having substantially identical tooth profiles 
having been cut in parallel simultaneously by the 
same gear cutting tooL 
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[57] ABSTRACT 

A straight line flexographic printing method and ma- 
chine having a plurality of in-line liquid ^plication 
stations, at least one of which is an upstream ink image* 
printing stations for printing ink images on a succession 
of cardboard copy sheets, and at least one of which is a 
final downstream Hquid-applicadon station which may 
be a coating application station for printing a protective, 
and/or aesthetic coating over selected portions of, or 
over the entire ink image-printed surface of each card* 
board copy sheet The present method and apparatus 
mvolves the placement of a forced hot air drying station 
between each of the liquid ^plicatksn stations to evapo- 
rate volatile solvent/diluent from the ink images applied 
at each inking or coathig station before the application 
of additional ink images or coatings thereover at the 
next downstream liquid application station. 

11 Claims, 1 Drawing Sheet 
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ondapriiit is visibly different from the redness of the 
FLEXOGRAPHIC COATING AND/OR PRINTING same line extending onto onprinted areas of the sheet, 
METHOD AND APPARATUS INCLUDING due to variations in the ability of the sheet to quickly 

INTERSTATION DRIERS absorb the diluent/solvent The same is true whh re- 

3 spect to the lackx)fun2fonmtyofsnrfoce appearance of 
BACKGROUND OF THE INVENTION a solvent-applied overcoating. 

The present application is a continuation-in-part of ^ cases where cost is not a factor and/or where the 
application Ser< No. 65,914 filed June 24, 1987, now aesthedc advantages of a protective supercoating, gen- 
U.S. Pat No. 4,841,903. erally referred to as a coating in the flexographic indus- 

Conventional flexographic coating and/or printing try, are desired, it is known to provide the printing 
Tnachinca or presses comprise one or more image-print- machine with a downstream coating station having a 
ing stations each having a pkte cylinder to whkh is coating application unit for the application of an overall 
fastened a flexographic plate having raised image or protective coating over the entire printed area of the 
printing areas. Aqueous or solvent ink is applied to die copy sheets. 

raised image areas, which ink is transferred directly to While the in-line application of a protective or aes- 
an absorbent copy sheet or web. thetic coating over the flexographic images on a succes- 

This differs from lithographic printing in which the sion of copy sheets will inqirove the appearance of the 
flat, imaged surface of a plate is continuously wetted print and render it sniear-tesistant and weather-resist* 
with aqueous damping solution, which adheres only to ant, the relatively wet condition of the printing ink 
the background areas, and the plate is then inked witii » composition, particularly in overprinted areas, at the 
oleoresinous ink composition which adheres only to the time that tiie coating composition is applied thereover, 
image ar^ of the plate as wet ink. The ink is offeet- produces a visible change in the appearance of the por- 
traosferred to the rubbo^ace of a contactmg blani^ tions of the coating overlying the printed images during 
cyhnder, and retransferred to the receptive surface of a t^e evaporation and/or absorption of the solvent, dUu- 
copy web or a succession of copy sheets, such « of 23 ^ ^^^^^^^ ^ glossy-sur- 

paper where the mk graduaUy harde^i or cures by protective coating acqui«T^on-uiSorm flat 

oxidation, m some cases after passuig through a final ««« ^^J^ 

drying station located downstreuTof the fbal liquid non-glossy surface, pamcuhtfly m areas over- 

SS^tion sL^o^^ ^3ang the multi-pnnted miages, and even the affected 

rTSSS ^tS^orofA^ 

InmuIticoIorprinting'SScess^andmac&ofboth f°^<^» "^^"^ "^^y«ig pnnted 

flexographic and lithoi^phic types, the copy web or "^«" ^^^"^ solvent^dduent m the coatmg mter- 
sheetspassthroughapluralityofink-printingstationsin *cting wtth the sttfl-wet color mks. For exampte, 
which inks of different colors are printed over the same P™tedcoiored nnagea, half-tone dlustrauons. aad the 
areas in partial or complete registration to produce 35 Jlke,wmch are mtended to be emphasized or heightened 
multi-ink images or unage portions having a variety of ° appearance, by the ^splication of glossy coatings 
desired colors cm- color-Wends. However SMcfa multi-mk th«w>ver, undergo loss or degradation in the unifor- 
images vary in sharpness, color-intensity and tone or appearance and their color during the ' 

hue depending upon the number of underiying ink por- drying of the ooiuing. 

tiono. 40 These defects in color quality and coating appearance 

Stiff, heavyweight cardboard sheets, such as corm- ^ substantial importance in cases where the addi- 

gated cardboard, can only be printed and/or coated on tioiul expense of one or more coatings is justified by the 
a straight line flexographic printer and/or coater since desired results, Le., promotional displays, artwork, 
such sheets cannot be causod to wrap around and over product containers, etc* Tlie defects, Le., uneven sur- 
plate cylinders or impression cylinders, as is common 43 appearance of the coating(s) and the quality of the 
with lithographic presses and with iwrnc known flexo- underiying color images, detract from the appearance 
graphic presses which are used for printing flexible of the coating and/or underiying images, particularly in 
sheets. the case of multi-colored images and are due to the 

Flexographic straight-line printing tnm^hinmm are em- presence of various amounts of residual volatile sol- 
ployed for the printing of relativdy thick sheets of 50 vents, diluents, water, etc^ within the flexographic inks 
highly absorbent material, such aa corrugated card* of the first images at the time that the second flexo- 
board, which are moved hi a straight Ihu; hi flat condi- graphic images are applied tiiereover, and/or to the 
tion, through one or more mk-printing stations. At each presence of volatile solvents, diluents or water within 
such station the thick absorbent sheets pass in the nip the second subaequent flexographic ink images at the 
between a flexographic plate cylinder and an impression 55 time that the coating is applied thereover. The applica- 
or back-up cylinder, the raised images on the plate ap- tion of a top coating over the printed images retards the 
plying flexographic ink directiy to the absorbent sorfaoe volatile solvent, diluent or water against escape in the 
of each sheet, such as cardboard. The flexogr^hic ink ' final drying statioiu but the volatiles can eventually 
comprises resin, pigment and volatile diluents and/or migrate from the cardboard into the top coating during 
solvent and dries by the absorption of the dHuent/sol- 60 the final drying of the printed cardboard, resulting in a 
vent into the absorbent surface. This results in some loss of perfection in the surface finish of the top coating, 
spreading of the printed images, lines, etc., with resul- These problems have not been important in cases 
tant loss of sharpness, detail and quality of print This is where the sheets being printed are cardboard shipping 
particularly tne where different colored inks are cartons or the like, where high quality is not considered 
printed in partial or complete registration, which fiir- 65 hnportant However in some cases, such aa with display 
tfaer causes variations in coloration or color tone be- cardboard and ultimate sale cardboard containers, such 
tween areas which are overprinted and areas which are as shoe boxes, toy boxes, clothing closets^ eto., where 
not e.g., the redness erf a red Ime printed over a grey high quality, molti-color printing is important, it has 
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been necessary to print an outer paper sheet by means of tOe avoids the accomubtion of volatiles, in difiTerent 

his;ber quality printing processes and then adhere or quantities, in different areas of the printed copy sheets 

laminate the printed sheet to the cardboard support or cardboard sheets, depending upon the number of 

This is expensive and labor-intensive: The present in- overprints, the presence of which can continue to cause 

vention makes this unnecessary for many flexographic 5 the images to spread or broaden and/or can result in 

applications. color degradation and degradation in the uniformity of 

It is known to provide one or more drying stations the appearance of an overcoating* if present 
between inking stations on continuous web flexographic The present invention is concerned with drying or 

printing machinfts> However such machinffs convey the solvent/diluent evaporation prior to the application of a 

copy sheet through a tortuous path and thus are only 10 second ink or a supercoating ovtf the printed images, 
useful for printing flexible webs and not sheet lengths or coating compositions conventionally used to 

cardboard blanks. apply protective or aesthetic coatings over printed im- 

It is an object of the present invention to provide a aqueous solntiotts^ dispersions or emulsions of 

novel flexographic printing and/or coating method and water-dispetsible or water-soluble film-forming binder 

^paratus for the in-line application of one or more inks 15 ,y|ft^,>riqiy^ such as acryUc resins, hydrophilic colloids, 

and/or protective or aesthetic coatings over imaged y^yi alcohol etc. Also, coating compMitions free of 

subject matter flexographically printed onto each of a volatile solventt or vehicles are commonly used, such as 
succession of heavyweight absorbent copy sheets while precursor compositions which are polymcrizable 

avoiding the usual dcgratotion of shaipnws, detail, ^ g^^^ ^ exposure to ultmviolet or other radiation, 
color uniformity or Joss of umfomuty of the surface 20 compositions are based upon liquid acrylic mono- 

appea^ce of areas of the mk(8) and/or coatmg apphed ^eraor pre-polymera. orphotopoiymersand photoiniti- 
over the previously mk-prmted images. cross-Mdng agents and/or other conventional 

It is another objective of the pr«^t invention to Both solvent^pplted and solvent-free coat- 

provide a flwographic pnntmg method and appanmu compositions can prochice microporous coatings 

for providmg qudUy flexographic pnntmg ^ 25 ^Lh arT^nneable to volatiles. Whto^ 

^JJJ^'^^;^^ to vcSink solvents, dUuenti and watkT the 

escape of these volatiles man the appearance of the 

such as by offeet lithosraphic means, and thereafter ^^^^^p^ .T^ ««= «i ^ 

Xr^g it t^7c«d3rW^^ surfece fimsh of the coadngs, as d^mssed supra. 

EssenW the present invVSLi is concerned wi^ Multicolor ffcwgrephic p™^^ 

providing high quiSity flexographic copies of the types """^^ contammg pi^ents of 

desired, directly on heavywd^t absXnt sheeu |^ P'^'^^'? 1^1^ when combmed m su- 

ticularly in cases where the additional expense of multi- P«PO»mon, prodwe ^erau secondary colors de- 

pie colors and supercoatings is justified bythe desired P«dmg upon the tdratrtyaiidniB^ 

r .r ^ ^^^^ However, unless each ink unage is dned sufR- 

dentiy to evqwrate the solvcnu and water present 

SUMMARY OF THE INVENTION therein, before a second ink is printed in partial or full 

Hie present flexographic method and apparatus pro- registration thereover, said soIv«ts «^ 

vidcs for the inline forced hot air drying of flexographic blemishes m the total unage when they are eventually 

ink unages, mcluding multicolor images and photo- 40 evaporated. Such blemishes include ypids uneven tones, 

graphic reproductions, printed or applied at one liquid ragged edges, etc 

application station before the application of a second Another problem, pertiimt to the cmbodimratof 

printing ink or a continuous or spot coating over said drying between pnntmg stations, relates to the reduced 

ink images at the next downstream Ixguid application receptivity of wet hnages for images and/or supercoat- 

sution by interposing an in-line drying station between 45 in«> applied thereover, pro dudpg uneven, discontinu- 

each of said liquid application stations in order to pre- ous or spotty images or supercoatmgs having "holi- 

dry the first colored ink images prior to the application days" or areas which have not accepted the images or 

of images of a second color or a final coating thereover, supercoatmg. 

whereby the drying of each ink removes volatile sol- oovd, flexographic method and apparatus of the 
vents/diluents which can cause the ink images to spread 50 present invention ov ercoa t s these ttfoblems with stiff, 
or broaden, and/or blemish the next ink or coating heavyweight absorbent sheets by drying the ink-imaged 
applied thereover. copy sheets prkx* to the application of additional ink 
The evaporation of volatile solvents/diluents from images and/or prior to the applicatioa of a coating over 
flexographic ink images applied to stiff, absorbent the ink-printed tmagfs, wberdiy substantia 11 y-perfect 
sheets is unknown and unobvious since such images are 55 flexographic images and/or coatings having excellent 
intended to dry by absorption of the volatile solvents/* uniformity, color tone and surftce properties, such as 
dOuents and oaofthemkinio the absorbent paper sheet 8lo*s> are produced on stiff copy sheets, such as card- 
such as the outer paper ply of a corrugated cardboard. board, printed md/or coated in a straight Hne flexo- 
However I have discovered that the hiterstation evapo- graphic apparatus, 
ration of such volatiles dries the ink hnages before they 60 — - n«A nmiA 
can spread, bleed or wick into the absorbent paper sup- * " i^ka wirio 
port thus preserving their sharpness, detail and color- FIO. 1 is a vertical c r o ss s ecti onal view of a flexo- 
ation. Moreover such evaporation dries the surfaces of graphic printing and punching machine, illustrating 
the first printed images so that they are more receptive four liquid application stttioos and the hiterposition of 
to second images or coatings applied thereover and 65 inline drying sutions between each of the liquid appli- 
more resistant to being diluted, spread and/or broad- cation stations and including a fuial downstream in-line 
ened by the volatiles present in the second applied im- drying station in advance of an optional die cutting, 
ages or coating. Moreover the pre-removal of the vola- folding and/or gluing erasing 
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DETAILED DESCRIFllON 

Referring to the drawiDg, FIQ. 1 illustrates a flexo> 
graphic piintmg machine 10 comprising four liquid 
application stations 11» 12. 13 and 14 the final down- 
stream station 14 being a coating station, if desired, an 
an optional die cutting, creasing, folding and/or gluing 
station 15 at which the printed cardboard copies are die 
cut into desired shapes, such as carton blanks, and 

creased for folding purposes, if desired, prior to stack- 10 is resistant to being drawn back off the cardboard sur* 

ing at 16. face by the pressure of the next ink printing cylinder 21. 

As illustrated, the present apparatus sndudes a feed- Rderring to FLO, 1, each interstation drier 29 com- 
ing statian 17 for feeding a continnous supply of card- prises at least one dongate tubular forced hot air knife 
board blanks or sheets 18 in a straight line between a 30 which is closely-spaced from the printed undersur- 
plurality of feed rolls 19 mto and through each of the \5 face of the sheets 18, and an associated pair of elongate 
liquid i^splication stations 11 to 14 in which each sheet tubular vapor suction means 31 for withdrawing the 
18 is engaged between an upper impresdon cylinder 20 evaporated ink vehicle or solvent to a recovery unit or 
and a lower printing cylinder 2L The printed blanks 18 ' for safe release to the outskle atmosphere: 
are finally fed to a cutting and creasing press station 15 In operation, the mked plate on the first fiexographic 
in which they are die cut and creased, and moved to a 20 cylinder 21 is rotated ag^nst the ink-receptive surface 
stack 16, <i each cardboard sheet 18, to which the wet flexo- 

Each of the flexographic printing stadons 11 to 14 graphic ink images are transferred to form an image* 

comprises a flexographic plate cylinder 21, the final printed copy sheist 1& Each sheet 18 is conveyed, im- 

downstream one of which, in station H can be one for aged hoc down, through a first drying interstation 29, 

printing an overall or spot coating over the portions of 25 comprising at least one forced hot air knife 30 and a 

the sheet 18 printed with ink images in stadcms 11, 12 spaced pair of vapor-extraction units 31 which with- 

and 13. The liquid appUcatkxi systems in stations 11 to draw and convey the volatile vehicle vapors to a recov- 

14 each comprise the pkte cylinder 21, a metering roll ery unit, to the atmosphere or for other safe disposal. 

22 with associated doctor blade 23, an appUcatioa roll As illustrated, each printed copy sheet 18 is conveyed 

24 and an ink (or coating) supply 25. The illustrated ink 30 past the first air knife 30 to form a dried printed copy 

(or coating) supply 25 is a pan into which the roU 24 sheet which is moved into the next liqukl application 

extends to receive a continuous supply of the ink or station IX 

coating composition as it is rotated in the counter-dock- The air knife 30 and the extraction units 31 are con- 
wise direction. However most commercially available ventional dements nonnaOy used as final drying de- 
flexographic printing machines pump the ink or coating 25 ments on printing and coaling machines of different 
supply as a continuous supply onto the sur£ue of the types, and are sufficiendy small in diameter, i.e^ about 
applicator roll 24. The doctor blade 23 is adjustable two inches, that they can be accommodated within the 
relative to the surface of the metering roU 22 m order to small areas present between printing sutions on con- 
control the thickness of the ink or coating layer moved ventiond stnught^ine flexographic printing machines, 
onto the plate surface on the plate cylinder 21 for trans- 40 Knives 30 are elongate tubuUr dements provided with 
fer to the undersurface of each cardboard sheet 18. an dongate narrow slot formed by opposed, converging 

The ^paratus mdudes conventiond registration walls. Heated air is circulated through the tubular de- 
means, indudmg feed rolls 19, so that each sheet 18 and ments imder pressure and is expelled from the dongate 
the plate on each printing cylinder 21 are in exact regis- slot as a concentrated narrow bond of high speed hot air 
tration to precisdy control the areas of each sheet 18 to 45 which is directed against the undersurftce of the ink- 
be printed with different cokxredmks at statk»s 11 to 14 - printed copy sheets 18 to evaporate the volatile solvent 
or to be printed with coating oompodtion at station 14w or vehide therefrom to release vapor which Is with- 

The multi-printed sheets 18 are moved into the op- drawn through elongate slots in the extraction units 31. 

tiond station 15, which indudes a movaUe cutter/- Substantid drying is produced by the each air knife 30, 

crease die 26 and an anvil 27, in order to cut away 50 but a spaced second air knife may be in d uded at each 

and/or crease predetermined portions thereof to form . drying station 29 to insure complete drying prior to the 

printed blanks 28 which are stacked at 161. entry of the copy sheets 18 to the next liquid application 

The essentid novdty ai the present flexograi^ station, 
printing apparatus resides in the plurality of intentation In the apparatus of FIO. 1, the second ink application 
driers 29, one at more of which are located after each of 55 station 12 is another ink printing station, siiich as for 
the printing stations 11 to 14 for purposes of rapidly printing ink of a second color. Thus the various de- 
drying the ink images appUed to sheets 18 at each print- ments of station 12 are numbered similarly to those of 
ing station 11 to 13 before the printed sheets enter the station 11. 

next printing station and to dry the find ink or coating The printed copy aheeta 18 exiting the second print- 
after print station 14. This has been found to resdt in tiO ing station 12 are moved by feed rollers 19, printed side 
substantially sharper, clearer images being produced on down, through the second drying interstation 29 which 
the cardboard sheets as compared to conventional is similar to the first drying station and comprises a 
stnught line flexographic printers which permit the similar dongate air knife 30 and a similar spaced pair of 
images to dry by absorption of the volatile ink solvent- extraction unita 31. 

/diluent into the cardboard surface. Moreover the pres- 65 The line of forced hot air firom the second knife 30, 

ent apparatus has been found to pennit the overprinting across the width of the copy sheets printed in station 12, 

ofdifferent colored inks in partid or complete registra- substantially dries the secoad-ap^iied ink images by 

tion without dilutkm or spreading or dteration of the evaporating the vehicle there&om, after which the 



sharpness or color tone of the underiying images. The 
pre-drying of the underiying images sets their color and 
sharpness, preventing them from being spread and di- 
luted by absorption by the cardboard sheet Moreover 
5 the prenirying of the inuiges renden them more resis- 
tant to bchkg redissolved and spread or diluted by the 
volatile solvent/diluent of the next-^plied ink, and 
provides a pre^iried ink surface which is more recep- 
tive to being overprinted with the next-applied ink and 
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dried,copy sheets 18 an ocmvcyed by downstream feed after applied solvents Conventional drying by absorp- 
roUers 19 for entry of the twice printed copy sheets IB tion is very slow, does not remove the solvents, diluents 
into the next printing station 13 where ink images of a or water from the copy sheets and retards drying in 
third color are printed over the pre-q)plied, pre-dried cases where the later aj^ilted composition is applied 
ink images, and are dried at the next downstream inter- 5 over pre*printed areas of the absorbent copy sheet 
station drier 29 prior to entry into the Hnal printing Thus t^ present fiaKOgr^>hic printing process makes 
station 14. The final downstream station 14 can, if de- it possible to print stiff cardboard copy sheets, even 
sired, be a coating application station which is similar to those which have little or no porosity and little or no 
the inking stations 11 to 13 with respect to flexographtc absorbing ability, such as cardboard having a printing 
plate cylinder 20 and its associated rollers, except that 10 face of high quality non-absorbant paper or plastic- 
the plate has an overall or spot coating surface, and coated cardboard, corrugated plastic board, and other 
coating composition rather than ink is fed thereto from similar materials on whidi quality images could not be 
supply 25. printed by conventional flexographic printing pro- 

Thus, the station 14 can be a coating station for the cesses, 
application of continuous spot coatings onto the pre- 15 It n to be understood that the above described em- 
dried printed copy sheets 18 which are transported by bodiments of the invention are illustrative only and that 
feed rollers 19 past a final downstream drying station 29 modifications throughout may occur to those skilled in 
and its air knife 30 to evaporate the water or other the art Accordingly, this mvention is not to be re- 
volatile solvent/diluent from the coating and form final garded as limited to the embodiments disclosed herein, 
copies 18 which are cut, creased, folded and/or ghied 20 but it to be limited as defined by the appended claims, 
and stacked. What is claimed is: 

In operation, a succession of cardboard copy sheets 1. In a flexographic, straight line printing TUflrhinf 
18 is automatically moved in a straight line by feed comprising a plurality ofliquid application stations each 
roller 19 and transported through two or more ink comprising a printing cylinder, at least one of which is 
printing stations into printing contact with two or more 25 an upstream ink printing station lor the printing of ink 
flexographic cylinders 21 to print images, such as of images containing a volatile solvent/diluent onto a suc- 
different colors, on predetermhied similar and/or differ- cession of indiv^ual cardboard copy sheets as such 
ent areas of the underside of each copy sheet, using sheets are moved therethrough* and at least one of 
cooventkmal aqueous flexographic inks containing vol- which is a downstream printing station , and means for 
atile organic solvents(s) and water At each ink-printing 30 continuously feeding said indsvidua] copy sheets, with- 
station 11 to 14 a flexographic printing plate is fastened out bending, through said liquid ^plication stations, the 
to a plate cylinder 21 and inked by means of metering improvement which comprises an intermediate drying 
roller 22. Tlie ink is selectively received by the image station comprising at least one forced hot air m^m 
areas of the plate and transferred to the under-suriace of positioned between each of said liquid plication sta- 
a copy sheet 18 passed in the nip of cylinder 21 and 35 tions to apply a line of forced hot air across the direc- 
impression cylinder 20. At this point, the ink images on tion of travel of said sheets as they move therepost to 
each imaged copy sheet 18 still contain the volatile effect the evaporation of the sqlvent/diluent fh>m the 
organic solvent and water. Rather than moving the ink images printed on said cardboard copy sheets prior 
inked copy sheets 18 directly from the first ink printtog to the movement of the ink-imaged copy sheets into the 
station to tiie next ink printing station 12, as is conven- 40 next liquid ^plicaticm station, to effect the drying of 
tional in the art the present method and apparatus pro- said images pri<v to the applicatioa of the rink images or 
vides for intermediate or tnterstation drying of the a coating thereover, 

inked copies to evirate the volatile organic solvent 2. A flexographic* strsight line printing machine ac- 
from the ink images and copy sheet to form solvent-free cording to claim 1 in which one or more of the down- 
copies 18 prior to the applica t i o n of new ink images 45 stream application stations comprise coating stations for 
thereover. the appUc^tion of spot coatings or continuous coatings, 

Flexographic processes are conventionally used to to said copy sheets* 
print ink images onto absorbent paperboard, drying of 3. A flexogr^>hic; straight line printing t«a^M«» ac- 
the ink images being caused by the absorption of the cording to claim 1 in whkh each said intermediate 
volatile ink vehicle into the copy sheet Heretofbre it 50 drying station also comprises a v^)or extraction means, 
has not been possible to apply high quality multicolor 4. A flexographic stn^ght line prxntiBg machine ac- 
ink images onto cardboard in a single pass on straight cordmg to claim 1 which farther comprises a final sta- 
line flexogr^ihicmachinesbecause the volatile solvent- tion for cutting the printed cardboard copy sheets, 
/diluent of the after-applied ink images redissolves and 5. A flexographic; straight-line printing mttghin* ac- 
smears the first applied images which mask the absor- 55 cording to claim 1 comprising at least two adjacent ink 
bent copy sheet against rapid absorption of the after- printing stations for printing ink images of different 
applied solvent The same problem occurs when sol- colors in partial or complete registration oo yyH card- 
vent/diluent-appUed coating compoaitiona are applied board copy sheets. 

over ink images in the flexographic process. tf. A method for the flexographic printing of a succes- 

The present invention solves these problems by pro- 60 sk» of cardboard copy sheets on a continuous strai^t 
viding the interstation forced hot air driers between Une, flexographic printing machine which comprises 
each of the liquid appUcatkm stations on a straight line Uie steps of odntinuously feeding a succession of indi- 
flexographic printing and/or coating apparatus, vidua! cardboard copy sheets, without bendmg, 
whereby the volatile solvents and water are evaporated through a pluraUty of liquid applicatiaa stations, each 
to dry the ink images rapidly before additional images 65 having a printiag cylinder, i~>ii«rfmg least one up- 
or coatings are printed thereover. Rapid evaporation stream ink printing station and one or more downstream 
drying renders the dry ink images resistant to being stationa, printing images co mpr i sin g volatile solvent- 
dissolved or smeared, and reduces the dwell time of the /diluent-containing ink onto said copy sheets u they 
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move through each of said ink-printing stadow to form 
imaged copy sheets, heating said imaged sheets after 
each ink-printing station by moving them past forced 
hot air which applies a lizie of forced hot air across the 
direction of travel of said sheets to substantiaUy-com- 
pletely evaporate the volatile solvent/diluent therefrom 
to form dry imaged copy sheets, prior to movement 
thereof into the next liquid application station^ 

7. A method according to claim 6 in which one of said 
downstream printing stations comprises a coating sta- 
tion in which a coating is applied which covers the dry 
images printed at the ink printing stations. 

8. A method according to claim 7 in which a said 
coating is applied comprising a partial or spot coating 



10 



10 



which overties only a portion of the dry images printed 
at the ink printing stations. 

9. A method according to claim 6 in which drying is 
accomplished by directing a narrow line of forced hot 
said air from air knives against said imaged copy sheets. 

10. A method according to claim 6 in which the evap- 
orated solvent/diluent is extracted from the area at 
which it is evaponxed, 

11. A method according to claim 6 which comprises 
printing mk images of different colon in partial or com- 
plete registration at at least two adjacent ink printing 
stations. 
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[57] ABSTRACT 

A roller transfer device for use in sheet fed rotary print- 
ing presses of the type employing a one and one half to 
one delivery system, the transfer device comprising a 
frame mounted to a drive shaft adjacent the press im- 
pression cylinder* and supportmg diametrioally dis- 
posed fabric covered rollers arranged to engage and 
support a printed sheet during transfer from the impres- 
sion cylmder to a Airther processing station within the 
press. 

23 Claims, 3 Drawing Sheets 
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_ _^ the freshly printed sheet, and which typically are ad- 

TRANSFER HOIira DE^CE FOR PRINTING justed alo^g tf«r drive shaft so « to en^ the shL b. 

PRESSES ao area where minimum wet ink is present In a press 

BACKGROTJNm HP THP TwcTjxTriM « ^^^"^ * ^ deUvery system, the 

BACKGROUND OF THE INVENTION 3 prior art skeleton wheels are segmented so as to form 

This invention relates to sheet fed. off-set rotary two openings between rim segments to permit the grip- 
printing presses of the type having a one and one half to per bar assemblies to pass around the wheel adjacent the 
one delivery system, and more particularly to a new and impression cylinder. 

improved transfer device for use in the deUvery system One problem inherent m the use of prior art skeleton 

of such presses 10 wheels in a one and one half to one delivery system is 

In a sheet fed, off-set rotary printing press, it is neces- that the press must be stopped and the position of the 

sary that the wet mk side of a freshly printed sheet be skeleton wheel adjusted for each new print job being 

sheet from the press run. Further, unless the prior art skeleton wheels can be 

unpression cylmder to either a press dehvery station or located to engage the sheet only where no wet ink is 

±eT,^«^^™ fn"^^"^ ^P'^- "'^ present.fore4?plei^Sr^S^^^^ 

?H„ ^^i^c the impression cyhnder. most off-set the skeleton wheil may mark Hiar the Jriited sheet 

l^J^l IIT ""^^''^ * '^^''^'^ system whKh m- ^ j^^^ u^racks" aid indentations on Se priaS 

eludes a chain conveyor carrymg a gnpper bar assem- sheet uic piuncu 

bly having sheet grippers which grip the leading edge a«^*u„ „wt i.- u . . , 

of the sheet and pdl the sheet from Sie impressi^ cyl- 20 ^^^""^^^ P«>^^™ ^^^^ ^ been encountered with 

inder around a transfer device which typicaUy mcludes dehvery system of such a press is that the effective 

skeleton wheels, drums, cylinders or other support diameter and speed of rotation of the transfer device 

members depending upon the type of press involved, ^ ^ impression cylinder so 

which support the wet ink side of the sheet during the that there will be no relative motion between the sheet 

transfer. 25 Icaiving the impression cylinder and engaging the sup- 

With rotary presses having a one to one delivery surface of the transfer device. In presses having a 

system where the transfer device rotates one complete one half to one delivery system, the transfer 

revolution during each passage of a gripper bar assem- device is typically chain driven, and it is extremely 

bly, it has been found that a delivery system using the difficult, if not impossible to maintain the rotadonal 

inventions described in U.S. Pat. Nos. 3,791,644 and 30 speed of the transfer device equal to that of the impres- 

4,402.267 issued, respectively Feb. 12, 1974 and Sept 6, sion cylinder. As a result it has been found that relative 

1983. to Howard W. DeMoore, can be reliably and modon between the sheet and the support surface of the 

effectively used to support the wet ink side of the transfer device haa caused marking and marring of the 

printed sheet with out marking or marring die sheet wet ink surface of the sheet. 

The inventions described in the foregoing DeMoore 35 Thus, there exisU a need for a new and improved 

patents have received wide acceptance in the printing transfer device for use with the transfer or deUvery 

mdustry and have achieved very substantial commer- system of a press having a one and one half to one deli v- 

pal success, and transfer and deUvery systems embody- ery system which wUl permit the prior art skeleton 

mg those mventions are currently being manufactured wheels used with such presses to be replaced with a 

ana sold under Ucense by Prmtmg Research, Inc. of 40 wheel or drum type system which can take advantase 

FjS^^fTh!^^ """^T/.^^ ^'i^t^'l ^^^^ inventions diLlosed in the above mentioned I^- 

ploys a wheel oTdrum formed as a cyUnderh^Ta ^^"^ ^7"^ ^"""^^ "^^'^ 

cylindrical sheet support surface which bdi^Su^ 45 ^^^^ following, the present mvenuon 

andformedwitha&IongitudinaUyext«^^g^ solves this need m a new and unobvK>us way. 

ing to permit the gripper bar assembly to pass around SUMMARY OF THE INVENTION 

the wheel or drum adjacent the impression cylinder. ^ ... 

Prior to the present invention, it was not thought mvenUon provides a new and improved 

possible to use a wheel or drum type device such m 50 ^^"""^ use m the delivery system of a sheet 

disclosed in tiie above identified DeMoore patents in a prmtmg press of the type employing 

rotary press employing a one and one half to one deUv- * delivery system for conveying 

ery system, since the transfer wheel or drum must rotate fr«Wy printed sheets from the impression cyUnder to a 
one and one halfcomplete revolutions for each passage further processing station within the press without 
of a gripper bar assembly, and to provide two longitudi- 35 <^ marring the wet ink. The present invention 

nal openings along the drum of a size sufficient to per- wnploys febric covered rollers mounted for free rota- 
mit the gnpper bar assembly to pau through the nip tion on a frame to a drive shaft and which can be used 
between the impression cylinder and the transfer device without requiring any press modification to replace 
would reduce the effective support surface of the trans- P^or art skeleton wheels in the deUvery system of sub- 
fer device bdow that requireid for effective sheet sup- 60 stantially any printing press having a one and one half to 
port without marking. Accordingly, prior to the present one deUvery system. 

invention rotary presses using a one and one half to one l^e rollers are formed as continuous cylindrical 
delivery system have typically used skeleton wheels of sheUs having a friction reducing coating thereon and 
the general types referred to as prior art m the De- covered by a fabric material impregnated with a Uquid 
Moore U.S. Pat No. 3.791,644. Such prior art skeleton 65 repeUant substance. The rollers are mounted to the 
wheels typicaUy comprise thin disc shaped wheels hav- frame for easy removal and are spaced apart to pennit 
ing a fluted or serrated rim designed to provide mini- the gnpper bar assembly of the press delivery system to 
mum surface area contact with the wet inked surface of past between the roUers adjacent the mipression cylin- 
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der with every one and one half complete revolutions of having sheet grippers 28 for gripping and holding the 

the drive shaft. sheet during movement through the printing station. 

In accordance with another feature of the invention, The delivery system 16 functions to pull the freshly 

the fabric matenal is formed as a seamless cylindrical printed sheet 12 from the impression cylinder 26 and to 

sleeve having open ends which can he quickly and eas- 3 convey the sheet to either another printing station or to 

ily removed and replaced over the roller shell. The a delivery station 30 as herein shown, where the printed 

fabric sleeve is attached to the loUeis by end caps which sheets are stacked for removal from the press 14. 

clamp the open ends of the sleeve inside the ends of the In a press 14 of the type employing a prior art one and 

shell, and the shell is mounted to the frame by spring one half to one delivery system 16. the delivery system 

biased stub axles which permit the cylinders to be 10 includes a skeleton wheel 32 mounted on a rotary drive 

quickly and easily removed from the frame for replace- shaft 34 extending laterally across the press adjacent the 

ment or repair. impression cylinder 26, and which functions as a trans- 

The transfer device of the present invention provides fer device to support the freshly printed side of the 
a new and unique method for supporting the wet ink sheet 12 during transfer of the sheet from the impression 
side of a printed sheet during transfer from the impres- 15 cylinder. To remove a fireshly printed sheet 12 from the 
sion cylinder in the delivery system of a press of the impression cylinder 26 and pull the sheet to the next 
type employing a one and one half to one delivery sys- station, the delivery system 16 has a pair of parallel 
tem, and operates in a highly reliable and effective man* endless driven conveyor chains 36 trained around 
ner to prevent marking and marring of the printed sprocket wheels 38 mounted on the lateral ends of the 
sheet, yet is simple in construction and economical to 20 drive shaft 34^ and which carry laterally disposed grip- 
manufacture. Other features and advantages of the pres* per bars 40 having grippers 42 for gripping the leading 
eat invention will become more apparent from the fol- edge of the printed sheet adjacent the impression cylin- 
loM^ing detailed description, taken in conjunction with der. As shown herein, the gripper bars 40 include a 
the accompanying drawings which illustrate, by way of conventional cam operated mechanism (not shown) for 
example, the principles of the invention. 25 causing the grippers 42 to open and close to grip the 

BRIEFDESCRimONOFTHEDRAWINGS 

FIG. 1 is a side plan view, partly in cross-section of a mechanism of the grippers 42, a cam plate 44 is attached 
printing press employing a one and one half to one to one of a pair of laterally spaced press frame suppons 
delivery system, and showing a prior art skeleton wheel 30 46, herein the right support as seen in FIG. 2, the sup- 
used in the delivery system; ports being disposed laterally inwardly of the conveyor 

FIG. 2 is an enlarged, fragmentary elevational view chains 36 and serving to support the lateral end portions 

of the prior art skeleton wheel illustrated in FIG, 1; of the drive shaft 34 which is joumaled therethrough. 

FIG. 3 is an enlarged fragmentary side elevational As the gripper bar 40 passes over the cam plate 44, the 

view, partly in cross-section, showing the delivery sys* 35 cam plate actuates the cam operating mechanism to 

tem of the invention as used in place of the prior art open and close the grippers 42 at the appropriate post- 

skeleton wheel shown tn FIG. 2; tion to grip and pull a sheet 12 from the impression 

FIG. 4 is an enlarged perspective view, partially cylinder 26. 
shown in exploded form, of a roller assembly forming The gripper bars 40 are longitudinally spaced along 

the delivery system of the present invention, and illus* 40 the conveyor chains 36 such that the drive shaft 34, and 

tratmg the assembly prior to mounting in the press of hence the sprocket wheels 38 and skeleton wheel 32, 

FIG. 1; will make one and one half complete revolutions be- 

FIG. 5 is an enlarged fragmentary perspective view, tween each passage of one gripper bar 40 past the im- 
partially in cut away cross-section, of one end of a roller pression cylinder 26. In this maimer, the drive shaft will 
forming part of the assembly shown in FIG. 4; and 45 make one and one half revolutions during transfer of 

FIG. 6 is a side elevational view of a modified roller each individual sheet 12 from the impression cylinder 

assembly of the present invention. 26, A rotary press 14 having this type of delivery system 

DETAILED DESCRIFHON OF PREFERRED ^ conventionaUy known in the printing industry as a 

cMw^nrMTswTc '"^^^^""^''^ press havmg a one and one half to one dehvery system. 
tMUUUUvuiW ia jQ ^jjjj conventional presses 14 having a prior an one 

As shown in the exemplary drawings, the present and one half to one delivery system 16, it is not possible 
invention is embodied in a new and improved transfer to use a cylindrical roller concentrically motmted on 
device, generally designated in FIG. 3 by the reference the drive shaft 34 such as disclosed in the before men- 
numeral 10, for supporting a printed sheet 12 during tioned DeMoore Patent Noft. 3,791,644 and 4,402,267 
transfer of the sheet by the delivery system of a sheet* 55 since the gripper bars 40 must be able to pass aroimd the 
fed. off-set rotary printing press 14 of the type employ^ periphery of the skeleton wheel at two diametrically 
ing a one and one half to one delivery system. In tl^ spaced locations due to the one and one half to one 
instance, illustrated in FIGS. 1 and 2, is a conventional delivery system cycle. Prior to the present invention, it 
sheet-fed, off-set rotary press 14 such as that made by was typical that prior art one and one half to one deliv- 
A.B. Dick, Co. under its model number 360 and which 60 ery systems 16 use one or more segmented skeleton 
is shown with a conventional prior an one and one half wheels 32 having two diametrically opposed openings 
to one delivery system designated generally by the 48 for permitting the gripper bars 40 to pass around the 
reference numeral 16. The press 14, which is schemati- skeleton wheel adjacent the outer periphery of the im- 
cally illustrated herein for simplicity, includes a sheet pression cylinder 26 as each sheet 12 was transferred, 
feeder station 18 wherein individual sheets 12 to be 65 In an effort to Twmmjyj* marking and smearing of the 
printed are stacked and fed sequentially into the press, freshly printed sheet 12 during transfer from the impres- 
and a printing station 20 comprising a place cylinder 22, sion cylinder 26 in such prior an delivery systems 16, 
a blanket cylinder 2A, and an impression cylinder 26 the segmented skeleton wheel 32 is adjustably mounted 
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to the drive shaft 34 so that the skeleton wheel can be brackets having "C" shaped openings 76 in each end 
later^y posmoned along the drive shaft as shown by through which bolts 78 extend, are secured to the frame 
the phantom line positions illustrated in HG, 2, to at- side waUs 60 over the open end of the channel 64 to 
tempt to place the area of contact of the skeleton wheel securely clamp the drive shaft within the channel. With 
outer penphery on the sheet where minimum wet ink is 5 this arrangement the frame 58 and rollers 52 can be 
present. Thus, for each particular printing job, the posi- quickly and easily installed on the drive shaft 34 with 
tion of the skeleton wheel 32 in prior art delivery sys- out requiring any modification in the press 14. 
terns 16 was required to be adjusted in an attempt to As can best be seen in HGS. 4 and 5, the rollers 52 
mmumze sheet marking and marring, thereby requiring are releasably mounted to the flanges 72 of the frame 58 
that the press 14 be stopped between each job. In many 10 for free rotation by the stub axles 56 which project 
pnnung situations, it is not possible to position the seg- axiaUy from each end of each roller and which are 
mented skeleton wheel 32 in a position where it will not received in elongated slots 80 formed on diametrically 
contact wet ink, and the sheet 12 will be marked or opposed sides of tiie device shaft 34 in opposed ends of 
marred regardless of where the skeleton wheel is posi- the flanges so that the axis of each roUer is parallel with 
tioned. Moreover, m an effort to further reduce mark- 13 die axis of the drive shaft 34. With particular reference 
mg. pnor art dehvery systems 16 typically employ skel- to FIG, 5, the stub axle 56 at each end of the rollers 52 
eton wheels 32 havmg outer peripheral edges SO which comprises a cylmdrical shaft 82 having an outer end 84 
are relatively narrow, or even sharp for reducing the projecting beyond the end of the shell 54, and an inner 
area over which the skeleton wheel contacts die sheet end 86 extending inside the shell, and is coupled to die 
12. The narrow edge 50 of prior art skeleton wheels 32 20 shell by a support 88 herein formed as a doughnut 
have been found to cause depressions in the freshly shaped block having an outer peripheral surface 90 
printed surface of the sheet 12, and may cause sheet secured to the inner cylmdrical surface of the shell, and 
creasmg or tearing due to the uneven and very small an inner peripheral surface 92 spaced radially out- 
support area afforded by die outer peripheral edge of wardly of the shaft. The inner end portion of each stub 
the skeleton wheel. 25 axle 56 is jounialed to the support block 88 tiirough a 

In accordance with a primary aspect of the present roller bearing assembly 94 comprising an inner race 96 
mvention, the new and improved transfer device 10 engaged with the outer periphery of the shaft 82, an 
elmunates the need for skeleton wheel adjustment be- outer race 98 seated within a recess 100 formed in the 
tween prmtmg jobs, and substantiaUy eliminates any inner peripheral surface 92 of the support block, and a 
sheet marking and marring of the freshly printed sheet 30 pluraUty of roUer bearings 102 disposed between the 
12 while providing uniform and effective support for races to permit the shell 54 to rotate freely relative to 
the freshly printed sheet over substantially its full width the stub axle. 

during transfer from tiie impression cylinder 26 of die For releasably mounting the roUers 52 to the frame 
press 14. Further, die present invention provides a 58, die stub axles 56 are spring loaded so that they can 
transfer device 10 which is highly reliable and effective 33 be quickly and easUy removed from the mounting 
in use, and which is relatively economical to manufec- flanges 72. Disposed inwardly of the outer end 84 of the 
turc and easy to instaU and maintain in place of prior art shaft 82 is an enlarged diameter collar 104 of circular 
skeleton wheels 32 found in existing presses 14 without cross-section, against the inner side of which abuts one 
requiring any press modification. end of a compression spring 106 encircling the shaft, the 

Toward the foregoing ends, as best shows m FIGS. 2 40 opposite end of die spring abutting against die inner 
and 4, die transfer device 10 of die present invention race 96 to bias die shaft axially outwardly from the end 
includes a plurality of individual roUers 52, herein two of die roUer 52. To prevent die stub axle 56 from being 
such roUers. formed as continuous cylindrical shells 54 completely wididrawn from die roller 52, die inner end 
mounted by stub axles 56 to an elongated frame 58 86 of die shaft 82 has a disc shaped stop 108 formed 
secured to the drive shaft 34 for rotation Uierewidi. and 45 diereon which has a diameter larger than diat of the 
which engage and support die wet ink surface of die inner surface 92 of the support block 88 and which will 
sheet 12 across substantially die fuU width of die sheet abut against die bkxk to prevent die shaft 82 from being 
As best seen in FIG. 4^ die frame 58, which preferably removed. 

is made of metal, herein is formed to have a generally When installed in die frame 58, die stub axle 56 
"C" shaped cross-section defmed by generally flat par- 50 projects outwardly durough die slots 80 in die flanges 72 
allel side walls 60 and a generally flat bottom waU 62, with die collar 104 frictionally engaged against die 
the side wails and bonom wall defining an elongated flange under die bias of the spring 106. To insure diat 
channel 64 dunensioned to receive die drive shaft 34. die collar 104 does not slip against die flange 72 and 
To mount the roUers 52 to die frame 58, a pair of end . aUow die roUer 52 to come off die flange, a circular 
plates 66 are secured, herein by bolts 68, to each of die 53 recess 110 having a diameter substantiaUy equal to diat 
ends of the frame, die length of die frame and end plates of the coUar is formed in the flange adjacent die closed 
being dimensioned to fit along die drive shaft 34 widiin end of die slot 80. In order to remove die roller 52 from 
the lateral space between die press frame supports 46. the frame 58, all diat is necessary is to depress die outer 
The end plates 66 are each provided widi gcaeraUy end 84 of one of die stub axles 56. as indicated by the 
"Cr shaped slots 70 formed centrally dicrein and which 60 arrow 112 of FIG. 5, and move die stub axle to die 
are aligned widi die channel 64 of die frame 58 for phantom line position shown to release the coUar 104 
receiving die drive shaft 34. Each of die end pUtes 66 from die recess 110. and dien slide die shaft 82 out- 
forms a pair of mounting flanges 72 which project out- wardly along the slot 80 until the roUer is free of the 
wardly from opposite sides of the slot 64 beyond the frame. 

side waUs 60 of die frame 58. and to which the stub axles 65 To prevent marking and marring of the freshly 
56 of the rollers 52 arc coupled. For rigidly mounting printed sheet 12 during operation of die press 14, the 
the frame 58 to die drive shaft 34, a series of clamps 74, sheU 54 of each of die roUcrs 52 is made as a right circu- 
herein three m number and formed as rectangular !ar cylinder, preferably of metal or plastic, having a 
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continuous outer peripheral surface 114 coated with a 
low-friction, self lubricating material such as polytetra- 
Huoroethylene, and is loosely covered with a fabric 
material 1X6, such as is more particoiarly described in 
tbe above noted DeMoore Pat* No. 4,402^67. In accor- 
dance with another important aspect of the present 
invention, the fabric covering 116, which preferably is 
made of a loo&eiy woven material such as cheesecloth 
and impregnated with a liquid repellant substance such 
as that sold under the trademark '*Scotchguard*' manu- 
factured by the 3M Company of Minneapolis, Minne- 
sota, is formed as a seamless cylindrical-shaped sleeve 
having open ends 118, and wl^ch can be quicldy and 
easily slipped over the roller shell 54 for removal and 
replacement. 

To releasably attach the fabric sleeve 116 to each 
roller 52, the ends 118 of the sleeve are folded over the 
ends of the shell and pressed inside the shell* preferably 
against a fastener strip 120 such as that sold under the 
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ably mounted to each flange 72'. The flange 72' project 
outwardly from opposed sides of the channel 64' within 
which the drive shaft 34 is mounted, and include four 
elongated slots 80' for receiving and retaining the stub 
axles 56 of the rollers 52, each pair of slots in one flange 
being diametrically opposed across the drive shaft M 
from the corresponding slots in the other flange. With 
this embodiment sufHcient space is still provided for 
passage of the gripper bar 40 each one and one half 
revolutioas of the drive shaft 34, but more suppon area 
is provided for the sheet 12 since four fabric covered 
rollers 52 will engage and support the sheet during each 
revolution of the transfer device 10. 

From the foregoing, it should be apparent that the 
new and improved transfer device 10 of the present 
invention can be quickly and easily installed in the de- 
livery system of presses 14 of the type having a one and 
one half to one delivery system in place of the prior art 
skeleton wheels 32 with out requiring press modiftca- 



trademark VELCRO. disposed around the inner pe- 20 ^^^^^ ^j^^^ ^ installed, will provide uniform sup. 



riphery of the shell adjacent the ends. The fasteners 120 
grip and hold the fabric sleeve ends 118, and end caps 
122, herein formed as cup shaped members having en- 
larged radial flanged outer ends 124 and bottoms 126 
formed with a central opening 128 for receiving the stub 25 
axle 56 therethrough, are press fit into the ends of the 
shell 54 to firmly clamp the ends of the fabric within the 
shell. With this arrangement, should it be necessary to 
replace the fabric sleeve 116 of a roller 52, such as may 
be required if the fabric has become soiled or torn, all 30 
that is necessary is that the roller be removed from the 
frame 58 and the end caps 122 pulled from the ends of 
the shell 54. The sleeve 116 can them be pulled from the 
fastener 120, slid off the roller 52 and a new sleeve 
pulled over the shell 54 and the ends inserted into the 35 
ends of the shell and secured against the fasteners 120 
with the end caps 122. The roller 52 with the new sleeve 
116 can then be quickly and simply replaced in the 
frame 58 and the press 14 is ready for continued use. 

With the transfer device 10 of the present invention, 40 
it has been found that marking and marring of freshly 
printed sheets is substantially eliminated. Due to the 
free rotation mounting of the rollers 52 to the frame 58, 
any difference in the speed of rotation of the transfer 
device 10 relative to the impression cylinder 26 is auto- 45 
matically compensated by rotation of the roller relative 
to the frame. Thus, as a freshly printed sheet 12 is pulled 
from the impression cylinder 26 into engagement with a 
roller 52, the sheet wall immediately attached to the 
fabric covering 116 and the roller can route about its 30 
stub axles 56 to prevent any relative movement of the 
sheet with respect to the fabric covered surface of the 
shell 54, thereby preventing marking and marring of the 
wet ink sheet surface. Moreover, since the rollers 52 
extend across the full width of the sheet 12, uniform and 35 
effective support for the sheet over a substantial area of 
contact is provided. 

In FIG. 6 is illustrated a modifled frame 68' for sup- 
porting four rollers 52 in a transfer device 10 of the 
invention, parts of the modified frame having a common 60 
function with those of the frame 68 of the embodiment 
shown in FIOS. 3-5 being designated by corresponding 
primed reference numerals. As shown in FIG. 6, the 
modified frame 58', which has an elongated generally 
C-shapcd appearance including an elongated channel 63 
64' formed by elongated side walls 60' and a bottom 
wall 62', has a pair of end plates 66' (only one of which 
is shown), and which pennit two rollers 52 to be releas- 



pon for freshly printed sheets 12 over a broad area of 
contact yet substantially prevent marking and marring 
of the wet ink. Further, with the transfer device 10 of 
the present invention, it will no longer be necessary to 
stop the press 14 to adjust the position of skeleton 
wheels 32, and the press can be operated continuously 
with out danger of marking or marring regardless of the 
type of print job being done. Should it become neces- 
sary to replace a fabric covering 116 on any roller 52, 
replacement can be quickly and easily accomplished 
with out requiring the press 14 to stopped for prolonged 
periods of time. 

As illustrated herein, the axes of the rollers 52 are 
aligned along a diametrical plane passing through the 
center of the axis of roution of the drive shaft 34, and 
the rollers are spaced outwardly from the side walls 60 
of the frame a distance sufficient to pennit the rollers to 
freely rotate about their stub axles 56. It should be ap- 
preciated that although two and four roller embodi- 
ments have been herein illustrated, the transfer device 
10 of the present invention may employ additional rol* 
lers by appropriately modifying the end plates 66 for 
support of additional rollers, the critical parameters 
being that the axis of rotation of each roller be parallel 
with the axis of rotation of the drive shaft 34, and that 
the spacing of the rollers about the frame 58 be suffi- 
cient to pennit the gripper bars 40 to pass between the 
rollers adjacent the impression cylinder 26. 

While particular form of the present invention have 
been illustrated and described, it should be appreciated 
that various modifications and variations therein may be 
made without departing from the spirit and scope of the 
invention. 
I claim: 

1. In combination vdth a sheet-fed rotary printing 
press having an elongated impression cylinder for print- 
ing one side of a sheet with ink; and a one and one half 
to one delivery system for transferring a printed sheet 
from the impression cylinder to a further processing 
station of the press, said delivery system including: 
an elongated drive shaft extending parallel to said 

impression cylinder; 
a pair of sprocket wheels mounted for rotation to said 
press and coupled to the lateral ends of said drive 
shaft; 

a pair of endless and parallel conveyor chains, one 
trained about each of said sprocket wheels; 
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a plurality of elongated gripper bars coupled to said 
chains at spaced locations thereaiong and extend- 
ing laterally therebetween parallel with said drive 

shaft; 

a plurality of grippers laterally spaced along said 
gripper bar and operable to engage the leading 
edge of a sheet at the impression cylinder and pull 
said sheet from the impression cylhider, said grip- 
per bars being positioned along said gripper chain 
such that said drive shaft and said sprocket wheels 
make one and one half complete revolutions be- 
tween passage of each gripper bar; and 

a transfer device for engaging and supporting the wet 
ink side of said sheet puUed from said in^xression 
cylinder by said grippers, said transfer drive com- 
prising a frame drivingly coupled to said drive 
shaiit and at least two elongated cylindrical rollers 
mounted to said firame and projecting radially out- 
wardly of said drive shaft, said rollers being 
mounted for free rotation about axes extending 
parallel to said drive shaft and disposed to engage 
and support said wet ink side of said sheet during 
said transfer. 

2. A transfer device as set forth in claim 1 wherein 
each of said rollers is releasably mounted to said frame. 3S 

3. A transfer device as set forth in claim 2 wherein 
each of said rollers comprises a generally hollow, cylin- 
drical shell having open ends and axle means for sup- 
porting said shell to said frame, said shell being coupled 
with said axle means by bearing means for permitting 
said shell to rotate freely with respect to said axle 
means. 

4. A transfer device as set forth in claim 3 wherein the 
outer surface of said shell is coated with a low friction 
material and is covered by a fabric material impreg- 
nated with a liquid repellant substance. 

5. A transfer device as set forth in claim 4 wherdn 
said fabric covering is formed as a cylindrical 
sleeve having open ends. 

6. A transfer device as set forth in claim 3 wherein 40 
said axle means comprises a pair of stub axles having 
inner end portions disposed within said shell and outer 
end portions projecting outwardly from each end of 
said shell, the inner end portions being joumaled 
through said besEHng means and axially shiftaUe be- 43 
tween extended and retracted positions relative thereto 
such that the outer end portions can be retracted in* 
wardly with respect to said shell for release of said 
roller from said frame. 

7. A transfer device as set forth in claim 6 wherein 
said bearing means comprises an inner bearing race 
surrounding said inner end portion of each of said stub 
axles and an outer bearing race coupled to said shell, 
said inner and outer bearing races being coupled by 
bearing elements for relative rotation. 

8. In a sheet fed rotary printing press of the type 
having an impression cylinder for printing one said of a 
sheet with wet ink, and a one and one half to one deliv- 
ery system for transferring the printed sheet from the 
impression cylinder to another processing station within 60 
the press, the delivery system including a transfer de- 
vice driven by a drive shaft disposed adjacent the im- 
pression cylinder, and operating to engage and support 
the wet ink side of the printed sheet during the transfer, 
said transfer device comprising: 

a frame drivingly coupled to said drive shaft and at 
least two elongated cylindrical rollers releasably 
mounted to said frame on diametrically opposed 
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sides of said drive shaft, said rollers being mounted 
for free rotation about axis extending parallel to 
said drive shaft and disposed to engage and support 
said wet ink side of said sheet during said transfer, 
each of said rollers comprishxg a generally hollow, 
cylindrical shell having open ends and axle means 
for supporting said shell to said frame, said shell 
being coupled with said axle means by bearing 
means for permitting said shell to route freely with 
respect to said axle means; and 
said axle means further comprising a pair of stub axles 
having inner end portions disposed within said 
shell and outer end portions projecting outwardly 
form each end of said shell, the inner end portions 
being joumaled through said bearing means and 
axially shiftable between extended and retracted 
positions relative thereto such that the outer end 
portions can be retracted inwardly with respect to 
said shell for release of said roller from said frame. 

9. A transfer device as set forth in claim 8 wherein 
each of said stub axles is spring biased toward the ex- 
tended position. 

10. A transfer device as set forth in claim 9 wherein 
each of said rollers is covered with a fabric material. 

11 A transfer device as set forth in claim 10 wherein 
said fabric is a loosely woven cloth impregnated with a 
liquid repellant substance, and is formed as a seamless 
cylindrical sleeve having open ends. 

IZ A transfer device as set forth in claim 11 wherein 
the open ends said fabric sleeve are folded into the ends 
of said shell and a pair of end caps are press fit into the 
ends of said shell to retain said sleeve on said shell. 

13. A transfer device as set forth in claim 9 wherein 
said frame comprises an elongated, generally C-shaped 
frame extending laterally along said drive shaft, said 
ftame having lateral ends defming a pair of diametri- 
cally disposed mounting flanges for mounting said rol- 
lers there between. 

14. A transfer device as set forth in claim 13 wherein 
each of said mounting flanges includes en opening for 
receiving the outer end portion of said stub axle, said 
rollers being removable from said frame by retracting 
said outer end portion against the bais of said spring to 
disengage said stub axle from said opening. 

15. A transfer device as set forth m claim 14 wherein 
two rollers are mounted to said frame. 

16. A transfer device as set forth in claim 14 wherein 
four rollers are mounted to said frame. 

17. For use in a sheet fed rotary printing press of the 
type including an in:^)re3sion cylinder for printing a 
sheet and a drive shaft driving a one and one half to one 
delivery system for transferring the printing sheet from 
the impression cylinder to another processing station 
within the press, a transfer device comprising: 

a frame mounted to said drive shaft; 

at least two rollers releasably supported by said frame 
and arranged to engage and support said printed 
sheets during said transfer, each of said rollers 
comprising an elongated cylindrical shell formed 
to have a continuous outer peripheral surface and 
open ends, said rollers each being mounted to said 
frame for free rotation about axes parallel to said 
drive shaft and supported by bearing means for free 
rotation about a pair of stub axles lying along said 
axes, said stub axles projecting outwardly from said 
ends of said shell and being releasably coupled to 
said frame; 
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a fabric material covering said outer peripheral sur- 
face of each of said rollers, said fabric material 
being a loosely woven cloth impregnated with a 
liquid repeliant substance and formed as a. seamless 
cylindrical sleeve having open ends, said open ends ^ 
of said sleeve being inserted into said open ends of 
said shell; and 
end caps releasably press fit within said open ends of 

said shell to retain said sleeve on said shell. 
18. in combination with a sheet fed rotary printing 
press of the type including an elongated impression 
cylinder for printing one side of a sheet with wet ink, a 
one and one half to one delivery system for transferring 
the printed sheets from the impression cylinder to an- 
other processing station within the press* said delivery 
system including an elongated drive shaft extending 
parallel to said impression cylinder and supporting a 
transfer device, said transfer device comprising: 
a frame mounted to said drive shaft, and at least two 20 
elongated rollers releasably supported by said 
frame and arranged to engage and support the wet 
ink side of said printed sheet during said transfer, 
said rollers each being mounted to said frame on 




82S 

12 

opposed sides of said drive shaft for free rotation 
about axes parallel to said drive shaft. 

19. A transfer device as set forth in claim 18 wherein 
said rollers are each formed to have a continuous outer 
peripheral surface covered by a fabric material. 

20. A transfer device as set forth in claim 19 wherein 
said fabric material is a loosely woven cloth impreg- 
nated with a liquid repeilant substance, and is formed as 
a seamless cylindrical sleeve having open ends. 

21. A transfer device as set forth in claim 20 wherein 
each of said rollers comprises an elongated cylindrical 
shell having open ends and supported by bearing means 
for free rotadon about a pair of stub axles lying along 
said axes, said stub axles projecting outwardly from said 
ends of said shell and releasably coupled to said frame. 

22. A transfer device as set forth in claim 21 wherein 
said open ends of said sleeve are inserted into said open 
ends of said shell and end caps are releasably press fit 
within said open ends of said shell to retain said sleeve 
on said shell. 

23. A transfer device as set forth in claim 22 wherein 
said shell has an outer cylindrical support surface 
coated with a low friction material. 
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^^(54) Printing apparatus 

' £57) A divider seal 10 for a split-fountain chambered doctor blade for a printing pross. comprising a seat contoured to 
, f sealingty engage a circumferential surface of a rotating cynnder. a seal retainer for retaining the seal in sealing engagement 
Z wJih the rotating cylinder, and pneumatic biasing structure, such as a pneumatic bladder, acting on the seal retainer for 
resillently biasing the seat into sealing engagement with the rotating cylinder. The seal is located axlally between the ends 
of the ink fountain 12 to allow different coloured fnlcs to be used. A recess 38 Is fed with water via channels 40. 42. 
^^ Components of the seal may be of high molecular weight foam material aluminium or moulded plastics. 
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1 Printing Apparatus 
2 

3 The present invention relates particularly to flexographic printing 

4 presses whicli utilise a cliambered doctor blade ink fountain, and is 

5 more particularly concerned with split-fountain chambered doctor 

6 blades which permit simultaneous printing with two or more different 

7 colour inks, where the seal of the present invention may be used to 

8 divide the chambered doctor blade into two or more chambers. 

9 Flexographic printing Is a rotary letter press printing process 

10 which traditionally, uses flexible rubber, or other elastomer, printing 
n plates and liquid, fast drying ink. An advantage of flexographic printing 

12 is its simple ink distribution system. 

13 In flexographic printing, a web to be imprinted is passed between 

14 an impression cylinder and a plate cylinder, from which the ink is 

15 transferred to the web. Ink is appll^d^Mhe plate cylinder in precisely- 

16 controlled quantities by an anllox^etering roll. The circumferential 

17 surface of the anilox roll is divided into a very large number of small cells 

18 (typically, 15,000 ceil per square centimetre). The surface of the anilox 

19 roll is flooded with ink, thus filling the cells on the roll's surface. Ink is 

20 fed to the anilox roll by an ink fountain. A commonly-used ink fountain 

21 comprises an ink reservoir and a pair of doctor blades which contact the 

22 anilox roll above and below the reservoir. The surface of the anilox roll, 

23 the doctor blades and the reservoir define a closed chamber for 

24 containing the ink. As the anilox roll rotates, the doctor blades shave the 

25 surplus ink from the surface of the anilox roll so that ink is carried only In 

26 the Interior of the cells on the roll's surface and not on the lands 

27 between cells. This results in a uniformly metered film of Ink being 

28 applied to the surface of the plate cylinder. 

29 Typically, the ink fountain extends the entire length of the anilox 

30 roll and plate cylinder. In cases where it is desired to print more than 

31 one colour on a web, which requires more than one colour of ink, the 

32 chamber containing the ink in the ink fountain Is divided into two or 

33 more subchambers or compartments by ink dams or dividers. These 

34 dividers are designed to maintain a fluid-tight seal between 

35 compartments in the ink fountain and to maintain a seal against the 

36 anilox roll. 

37 Ink fountain dividers per se are known in the art, and are 

38 illustrated in, for example, U.S. patents 3,381,517, 4,559,871, 4.667,595. 
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1 and 4,796,528. 

2 These prior arrangements are mechanically very complex. They 

3 are thus expensive to fabricate, require careful and precise alignment. 

4 and are susceptible to misalignment in use. There is ttierefore a need 

5 for a simple, inexpensive divider seal which is easy to fabricate and 

6 Install, requires no time-consuming alignment, can compensate for wear 
and misalignment, and still provides an effective divider seal. The 

8 present invention fulfils that need. 

9 The present Invention Is a divider seal for a split-fountain 

10 chambered doctor blade for a printing press, comprising seal means 

11 contoured to sealingly engage a circumferential surface of a rotating 

12 cylinder, retaining means for retaining the seal means in sealing 

13 engagement with the rotating cylinder, and pneumatic biasing means 
m acting on the retaining means for resiiiently biasing the seal means into 
JJ5 sealing engagement with the rotating cylinder. 

The pneumatic biasing means offers a high degree of compliance 
and allows for variations in wear and alignment in use. 

An example of apparatus according to this invention is shown in 
as the accompanying drawings in which: 

^° Figure 1 is a side elevational view, partially in section, of an ink 

:^ fountain and an anilox roll, of which the ink fountain is equipped with the 
|i divider seal according to the present Invention. 

?^ Figure 2 is a top plan view, partially broken away, of the divider 

34 seal and anilox roll shown in Rgure 1 . 

p Figure 3 Is an exploded view of the divider seal according to the 

T!6 presertt invention. 

2^ Figure 4 is a sectional view, partially broken away, taken along 

28 the lines 3-3 of Figure 2. 

Referring now to the drawings, wherein like numerals Indicate like 

30 elements, there is shown In Figure 1 a divider seal 1 0 according to the 

31 present invention mounted in a chambered doctor blade ink fountain 12. 

32 in sealing engagement with an anilox roll 1 4. Anilox roll 1 4 has already 

33 been described and Is known In the art, and need not be described in 

34 further detail, except to note that, as previously described, anilox roll 14 

35 rotates on its axis relative to Ink fountain 12. Also, ink fountain 12 has 

36 already been described and is known In the art, and will be described 
only with the degree of detail necessary to understand the present 
invention. In that regard, Ink fountain 12 comprises upper and lower 
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1 doctor blades 16 and 18 which contact the surface of the anilox roll and 

2 meter the amount of ink supplied to the anilox roll by ink fountain 12. 

3 Doctor blades 1 6 and 1 8 are conventional and known in the art. 

4 As seen in Rgure 1, divider seal 10 has a sealing surface which is 

5 contoured to and contacts the surface of anilox roll 14 which extends 

6 into ink fountain 12 between doctor blades 16 and 18. Divider seal 10 is 

7 otherwise dimensioned to fit within the chamber of chambered doctor 

8 blade ink fountain 12, which is of uniform cross-section. 

9 Figure 2 illustrates the divider seal 10 as seen from above, with 

10 ink fountain 1 2 partially in section to permit di\^der seal 1 0 to be clearly 

11 seen. As best seen in Figure 2, divider seal 10 is spaced a short 

12 distance from the rear wall 20 of ink fountain 12. Between the rear wall 

13 of ink fountain 12 and divider seal 10 is a biasing means in the form of a 
u pneumatic bladder 22. Pneumatic bladder 22 may be pressurised and 

15 depressurised to apply more or less biasing force to divider seal 1 0, 

16 thereby controlling the loading force of divider seal 10 against anilox roll 

17 14. 

18 Referring now to Figure 3, the various parts of divider seal 10 are 

19 shown in an exploded view. Divider seal 10 comprises a manifold 24, 

20 which includes lateral recesses on either side. Recess 26 is visible in 

21 Figure 3. Recess 26 receives at least one, and preferably two, seal 

22 members 28. Seal members 28 are preferably made of an ultrahigh 

23 molecular weight closed foam material, and each seal means has a 

24 contoured surface 30 contoured to the curvature of anilox roll 14 so as 

25 to intimately engage the surface of anilox roll 14 when the seal means 

26 28 are brought into contact with the surface of anilox roll 1 4. Seal 

27 means 28 and end cap 32 may be retained on manifold 24 by any 

28 suitable means, such as threaded fasteners 34. End cap seal 32 also 

29 has a contoured surface 36, which has substantially the same contour 

30 as contoured surface 30 of seal means 28. 

31 Manifold 24 is substantially symmetrical ajong its longitudinal axis, 

32 and therefore receives a pair of seal means 28 and an end cap seal 32 

33 on both sides. 

34 Manifold 24 may be made of any suitable material. For example, 

35 manifold 24 may, for example, be machined from aluminium, or 

36 moulded in plastic. A preferred material for manifold 24 Is aluminium 

37 With a Teflon (Registered Trade Mark) coating. End cap seals 32 are 

38 preferably moulded from an ultrahigh molecular weight plastic. 
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1 It will be seen in Figure 3 that, as with seal means 28 and end cap 

2 seals 32, manifold 24 has a contoured surface 38. However, contoured 

3 surface 28 is contoured to a curvature having a radius slightly greater 

4 than the curvature of contoured surfaces 30 and 36 of seal means 28 

5 and end cap seals 32. This provides a small gap between anilox roll 14 

6 and contoured surface 38, as best seen in Figure 3. 

7 Referring now to Figure 4, manifold 24 is shown in section. 

8 i\/IanrfoId 24 Includes a pair of liquid flow channels 40 and 42. (Channels 

9 40 and 42 are shown In phantom in figure 3.) These channels serve to 

10 supply and drain water to the gap 44 between contoured surface 38 and 
u anilox roll 1 4. Gap 44 forms a water reservoir defined by contoured 

12 surface 38, anilox roil 1 4 and top and bottom doctor blades 1 6 and 1 8. 

13 Water is preferably supplied to reservoir 44 through flow channel 40 and 
Ji drained, preferably by vacuum, through channel 42. The water in 
tffi resen/oir 44 fills the interstices in seal means 28, so that there is a film of 
■ M water between seal means 29 and the surface of anilox roll 14. The film 
.j? of water serves as both a low-frlcllon bearing and a fluid seal. 

IB Seal means 28 are biased into sealing engagement with anilox 

=J9 roll 1 4 by the pneumatic bladder 22. Bladder 22 is positioned between 

Clo manifold 24 and the rear wall 20 of ink fountain 12, as previously 

31 described. Air is supplied to and exhausted from bladder 22 through an 

:?g air supply conduit 46. By pressurising bladder 22. seal means 28 are 

M biased into sealing engagement with the surface of anilox roll 14. The 

^ biasing force can be controlled by controlling the internal pressure of 

m bladder 22. Since bladder 22 Is pneumatically pressurised, bladder 22 

m is resilient. That is, bladder 22 permits divider seal 10 to move toward 

27 and away from rear wall 20 as anilox roll 14 rotates, to compensate for 

28 variations in the surface of anilox roll 14. such as a slightly out-of-round 

29 condition or slight misadjustment, for example where the ink fountain 12 

30 is not exactly parallel to the axis of anilox roll 14. In addition, bladder 22 

31 enables divider seal 10 to move toward anilox roll 14 to compensate for 

32 wear of both the surface of anilox roll 14 and the contoured surfaces 30 

33 of the seal members 28. as a result of normal use. Since air is a 

34 compressible fluid, bladder 2 can be pressurised to a degree that will 

35 enable divider seal 10 to move toward and away from rear wall 20 of ink 

36 fountain 12, as may be required by out-of-round conditions in anilox roll 

37 14, misalignments, and wear. 

38 It will be appreciated that ink fountain 12 can be divided into two 
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or more compartments (see Figure 2) by using one or more divider 
seals 10. Thus, ink fountain 12 may be divided into two compartments 
48 and 50 by using a singie divider seal 10. If two divider seals are 
used, inl< fountain 12 can be divided into tliree compartments, and so 
on, so that any number of compartments as desired may be provided. 

It will also be noted that neither bladder 22 nor divider seal 10 are 
fixedly attached to rear wall 20 of ink fountain 12. Thus, divider seal 10 
can be placed at any desired location along anilox roll 14, so that the 
lateral extent of the compartments 48 and 50 can be infinitely variable. 
Thus, the invention permits not only any desired number of 
compartments to be formed in ink fountain 12, but enables the lateral 
extent of the compartments so formed to be infinitely varied as desired. 
Hence, the present invention makes it very simple to reconfigure ink 
fountain 12 for different colours and dimensions. This reduces set-up 
time between printing runs, thereby reducing press down time and 
increasing equipment utilisation and throughput. 
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1 Claims 

2 

3 1 . A divider seal for a split-fountain chambered doctor blade 

4 for a printing apparatus, comprising 

5 a. seal means contoured to seallngly engage a 

6 circumferential surface of a rotating cylinder. 

7 b. movable retaining means for retaining the seal means in 

8 sealing engagement with the rotating cylinder. 

9 c. pneumatic biasing means movable with the retaining 

10 means and acting on the retaining means for reslliently biasing the seal 

11 means into sealing engagement with the rotating cylinder. 

12 

2. A divider seal according to claim 1. wherein the pneumatic 
;34 biasing means comprises a pneumatic bladder. 

3. A divider seal according to claim 2. further comprising 
L:i7 means for selectably increasing and decreasing the pneumatic pressure 
'"is in the bladder. 

A divider seal according to claim 2, wherein the seal means 
.-?i comprises an ultra-high molecular weight closed foam. 

Un 

5. A divider seal according to claim 1 , further comprising a 
^ 24 gap between the retaining means and the circumferential surface of the 
"ris rotating cylinder, and means for supplying a liquid to said gap to form a 
' 26 liquid interface between said retaining means and circumferential 
27 surface. 

28 

A flexographic printing apparatus having an anilox roll and 

30 a chambered doctor blade Ink fountain adjacent the anilox roller for 

31 applying printing ink thereto, a movable divider seal for dividing the 

32 doctor blade chamber into at least two compartments, the 

33 compartments containing different colour inks therein, said divider seal 

34 comprising a seal member contoured to and In sealing engagement wfth 

35 the outer circumferential surface of the anilox roller, a seal retainer for 
35 retaining the seal member in engagement with the circumferential 

37 surface of the anilox roller, and an inflatable and deflatable pneumatic 

38 bladder mounted between the back surface of the seal retainer and an 



opposed wall of the doctor blade assembly for applying a oiasing force 
to the seal retainer and the seal member for resiliently biasing the seal 
member into engagement with the circumferential surface of the anilox 
roller. 

7. A divider seal according to claim 6. wherein said 
pneumatic bladder is positioned between the sea! retainer and a rear 
wall of the ink fountain. 

8. A divider seal according to claim 7, wherein the divider 
seal is infinitely positionable along the length of the anilox roll between 
the anilox roll and said rear wall of the ink fountain. 

9. Printing apparatus comprising an ink fountain mounted 
adjacent to a roll adapted to receive a film of ink from the fountain, the 
fountain comprising means defining an ink chamber extending parallel 
to the axis of the roll, at least a portion of the chamber being of uniform 
cross-section and containing chamber divider which is selectively 
positionable at various positions in the uniformly sectioned part of the 
chamber and includes at least one sealing portion having a concave 
surface adjacent to and conforming with the surface of the roll, and 
including a bladder positioned between a back surface of the divider 
and an opposed wall of the chamber and adapted to seal the gap 
between the said back surface and the chamber wall and, when 
pressurised, to bias the concave seal surface of the divider resiliently 
Into sealing engagement with the roll. 

10. Printing apparatus according to claim 9, In which the said 
back surface of the divider and the said opposed chamber wall are both 
substantially flat and are both substantially parallel to a tangent to the 
roll at approximately a mid-point along the said concave surface of the 
sealing portion, whereby expansion of the bladder produces a series of 
biasing forces on the divider which are substantially parallel to a radius 
of the roil at the said mid-point. 

11. Printing apparatus according to claim 9 or claim 10, in 
which the chamber divider includes a second sealing portion spaced 
from and similar to the first-mentioned sealing portion, the surface of the 
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divider between the sealing portions being recessed to define a semi- 
annular chamber adjacent to the roll, and Including means for delivering 
liquid into the semi-annular chamber to form an additional barrier, 
supplementing the sealing effects of the seal portions, between inks 
contained during use In the portions of the ink chamber on opposite 
sides of the divider. 

12. Apparatus according to any one of claims 1 to 11 and 
substantially as described with reference to the accompanying 

drawings. 
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ABSTRACT 



A delivery apparatus which minimizes marring of wet 
ink is provided with an arcuate main wall and a gap 
forming leading and trailing edges. The leading edge 
can be positioned, either temporarily for adjustable 
versions, or permanently for nonadjustable versions, 
radially inward to shorten the path of a sheet exiting the 
last set of blanket and impression cylinders in a printing 
press. By shortening the sheet path, marring of wet ink 
against the delivery apparatus is reduced. The delivery 
apparatus is mounted onto a gripper bar sprocket shaft 
such that the gap receives the respective gripper bar. As 
the shaft rotates to move the gripper bar, the delivery 
apparatus also rotates. The outside surface of the deliv- 
ery apparatus has a myriad of minute projections with 
rounded outer ends and being of a uniform height, 
which outer surface contact the wet ink side of the 
sheet. 

16 Claims, 6 Drawing Sheets 
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sheet material has a paper backing, making it unsuitable 

DELIVERY APPARATUS FOR PRINTING PRESS for extended use. After a period of time, the sheet mate- 
rial becomes dirty with ink. Cleaning is impossible, 

FIELD OF THE INVENTION because the solvents which are required to clean the ink 

The present invention relates to delivery apparatuses ^ <i«troy the paper backing. Another prior art device 

in sheet-fed lithographic printing presses, including roughens the outside surface of the impression cylinder, 

perfecting presses which can print on both sides of a After a period of time, the outside surface becomes 

sheet of paper. smooth, requiring reworking to roughen the surface 

once again, an expensive procedure. 

BACKGROUND OF THE INVENTION lo it is an object of the present invention to provide a 

Sheet-fed lithographic printing presses have an infeed delivery apparatus for a sheet*fed lithographic printing 

section, a printing section, and a delivery section. The press, which delivery apparatus reduces marring of wet 

infeed section takes individual sheets of paper from a ink. 

Slack of paper and delivers the sheets to the printing It is a further object of the present invention to pro- 
section. The printing section has plural rollers or cylin- vide an apparatus for use on impression cylinders, in 
ders, the ultimate purpose of which are to apply itik in sheet*fed lithographic printing presses, which apparatus 
a desjred pattern or impression to the sheets of paper will reduce sheet movement of sheets having wet ink 
passing therethrough. To obuin an ink impression, a - down against the impression cylinder, 
shcei of paper is squeeicd between an impression cylin- *^.-*»^«,w«»t^k, ^r- t*^..- rxn ^ ^xtr^.^^ 
der and a blanket cylinder. The blanket cylinder applies 20 BRIEF DESCRIPTION OF THE DRAWINGS 
wet ink to the sheet while the impression cylinder pro- FIG, 1 is a schematic side view of the delivery end of 
vides a hard surface for supporting the sheet during a printing press, showing an end of the delivery appara- 
inking. As the cylinders rotate, the entire length of the tus of the present invention, in accordance with a prc- 
sheet becomes exposed to the cyhnders. Ink is applied ^^^^^ embodiment, wherein the leading edge wall is in 
to the blanket cylinder by plate cylinders and mking « outermost position and the press has a short sheet of 
cylinders. Multicolor presses require a blanket cylinder paper. 

for each color. . ^ . ^ . . , . FIG. la shows the press of FIG. 1, wherein the lead- 

Thc delivery section removes the finished, mked ^^raU is in the innermost position and the press 

sheet from the printing section and transfers it to an exit ^ jong sheet of paper 

stack The delivery section conUins plural gripper bars 30 ^Q 2isa schematic partial cross-sectional side view 

eAtendmg transversely to the direction of sheet travel, ^^^^^ ^ ^^^^ ^ ^^^^ ^^^^ 

Each gnpper bar IS equipped with plural gnppers tha ^ 

gnp or pinch the leading edge of a sheet as « comes out » schematic isometnc vi^ of the delivery 

from between the last set of impression and blanket ^^V' S scnwnatic isometnc view or me aeii very 

cylinden. The movement of the gripper bars are coor- 35 f»d « pnntmg press showinga delivery appara- 

dmated with the rotation of the i^pre7sion and blanket tu^m accordance with another embodiment, 

cylinders to make the transfer of the leading edge of a ^^^vVir i """"^ ""^^ 

sheet from the impression cylinder gnppers to the grip- ° . V • ^ , . r i_ t ^ j 

per bar grippers. The gripper bars pull the sheets to the ^^G* « « ^ schematic detail view of the glass-beaded 

exit stack. 40 ^ . ^ ^ ^ ^ , 

Presses using prior art delivery apparatuses have FIG. 6 is a schematic isometnc view of the delivery 

attempted lo prevent or reduce the marring of wet ink. «d Pn^^g press, showing a delivery apparatus in 

One commonly used device is known as a "skeleton^' accordance with another embodiment, 

wheel in the industry. A skeleton wheel is a thin wheel . PIG- 7 i« « schematic side view of a pcrfectmg pnnt- 

positioned on a narrow nonprint area of a sheet Be- 45 ^"S press. 

cause the skeleton wheel does not contact wet ink, there DESCRIPTION OF PREFERRED 

is no marring. Often, however, there are no nonprint EMBODIMENTS 
areas on a sheet, the entire sheet being covered with wet 

ink. In this situation, skeleton wheels are useless in pre- I" nOS. 1 and 2. there is shown the delivery appara- 

venting marring. Another prior art device uses a drum 50 tus 11 of the present invention, in accordance with a 

covered with a netting material. This too has proven to preferred embodiment. The dehvery apparatus is used 

be unsatisfactory because wet ink adheres to the netting. «t the exit end of a sheet-fed offset lithographic pnnting 

dries and causes marring of subsequent sheets. press 13, such as is shown schematically in FIG. 7. 

Perfecting presses allow a sheet to be printed on both Refemng to FIGS. 1 and 7, the printing press 13 has 
sides in a single ran through the press. Thus, as the 35 a infeed section 15, a printing section 17, and a delivery 
finished, inked sheet is brought to the delivery section or exit section W. The infeed section 15 takes individual 
of a perfecting press, both of its sides may be wet with shecu of paper from a stack of paper 21 and brings the 
ink, requiring care in its handling. Conuct with the wet shecU to the printing section 17. The printing section 17 
ink on one or both sides of the sheet can result in un- has plural inking means 23. with each inking means 
sightly smearing or marring of the ink. Perfecting 60 including a blanket cylinder 25 and an impression cylin- 
presses have problems with ink marring when the sheet der 27. Individual aheeu 29 of paper travel between the 
contacts the last few impression cylinders. If the side of blanket and impression cylinders 25. 27. The blanket 
the sheet laying against the impression cylinder is wet cylinder 25 applies ink to one side of a sheet 29 of paper 
with ink, the sheet tends to jiggle, thus destroying the in a desired pattern. The impression cylinder 27 pro- 
registry of the sheet on the impression cylinder and 63 vides a hard surface for the blanket cylinder 25 to press 
causing unsightly and unintentional overlap of the van- the sheet 29 against. Each inking means 23 applies one 
ous colors. In the prior art, impression cylinders have color of ink to one side of a sheet. Thus, for multiple 
been covered with a sandpaper-like sheet material. The color printing, the sheets must go through plural inking 
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means 23. To print on both sides of a sheet 29, a transfer wall so positioned, the path of the sheet 29 around the 
cylinder arrangement 31 is used to effectively flip the shaft 45 is shonened, thereby reducing the amount of 
sheet over, thus exposing its second side to subsequent pressure with which the wet ink side of the sheet 
blanket cylinders 25. After going through the perfecting contacts the delivery apparatus. In addition, the deliv- 
transfer cylinder arrangement 31, the sheet then goes 5 ery apparatus is provided with a roughened outer sur- 
through additional inking means 23 that apply ink to the face in the form of a glass-beaded film, which film en- 
second side of the sheet. faances the non>marring aspects of the delivery appara- 

After going through all of the inking means 23, the tus. 
sheet exits the printing section 17 of the press by way of Referring to FIQS. 1 and 2» the delivery apparatus 11 
the delivery section 19. The delivery section removes 10 includes a main wall 55. plural suppon members 57, a 
the finished, inked sheet from the last inking means and leading edge wall 99. plural leading edge support mem- 
transfer the sheet to an exit stack 33 of paper. bers 61. a layer of foam «3, and a layer of film 65. The 

Keferring to FIGS. 1. 2, and 7. the delivery section 19 leading edge wall 59 is movable relative to the main 

includes plural gripper bars 35 (only one of which is wall 55. 

shown in FIG, 1). Each gripper bar 35 includes a 15 The delivery apparatus II has two ends 67> 69 and a 

moimting bar 37 and plural grippers 39 mounted onto central axis that extends between the ends. The main 

the mounting bar. The mounting bar 37 is oriented par- wall 55 is tubular and extends between the two ends 67, 

allel to the axes of roution of the blanket and impression 69. The main wall 55, which has outside and inside 

cylinders 25, 27, so as to be transverse to the direction of surfaces 71, 73, forms a cavity 75. The main wall 55 has 

sheet movement along the sheet path. The individual 20 a gap extending between the ends so as to form a lead- 

grippers 39 (only one of which is shown in FIG. 1) are ing edge 77 and a trailing edge 79. The main wall 55 

positioned so as to be spaced apart from each other. The thus describes a circular arc. with ouuide and inside 

ends of the mounting bar 37 are coupled to endless diameters, as measured from the central axis, 

chains 41, which arc in turn located on sprockets 43. The support members 57 support the main wall 55 so 

The sprockets 43 are mounted on a shaft 45 that is paral- 25 that the main wall retains its shape. In addition, the 

lei to the axes of rotation of the blanket and the impres- support members 57 are used to mount the main wall 55 

sion cylinders 25, 27. The sprockets 43 are located adja- to the shaft 45. The cavity 75 receives the plural suppon 

cent to the final inking means 23 so as to be at the exit members 57 which are thick plates having generally 

of the blanket and impression cylinders 25, 27, semicircular shapes. The support members 57 are ori- 

Referring to the orientation shown in FIG. I, as the 30 ented transversely to the central axis and are matingly 

press operates, the blanket cylinder 25 rotates clock- received by the inside surface 73 of the main wall 55. 

wise, the impression cylinder 27 rotates counterclock- The suppon members 57 are coupled ic the main wall 

wise and the gripper bars 35 move clockwise around the 55 by fasteners 81 that are flush with the outside surface 

shaft 45 on the sprockets 43. The movement of the 71 of the main wall, The suppon members 57 are spaced 

gripper bars 35 is coordinated with the impression cyl- 35 apart from one another along the length of the main 

inder 27, which has plural grippers 47 spaced along its. wall 55. The number and spacing of suppon members 

length. At the closest point between the path traversed 57 are determined according to the size of the main wall 

by the gripper bars 35 and the impression cylinder 27, 55, which in turn is dictated by the size of the printing 

the grippers 39 of the respective gripper bar are re- press. The leading edges S3 of the respeaive support 

ceived by the spaces between the impression cylinder 40 members 57 are aligned with the leading edge 77 of the 

grippers 47. At this point, the impression cylinder grip- main wall 55. The trailing edges 85 of the respective 

pers 47, which have had a grip on the leading edge 49 of suppon members are spaced from the traihng edge 79 of 

a sheet, open up and relinquish thdr grip, and the grip- the main wall, leaving the ponion of the inside surface 

per bar grippers 39 close to grip the leading edge of the 71 of the main wall 55 nearest to the trailing edge 79 

sheet. Thus, control of the leading edge 49 of the sheet 45 exposed. Each suppon member 57 has. near its leading 

is transferred from the impression cylinder 27 to the edge 109, a coupling portion 87 that projects ctrcumfer- 

respective gripper bar 35. The gripper bar 35 pulls the entially for a short distance. The coupling ponion 87 

sheet 29 clockwise around the shaft 45 and to the exit couples to the leading edge support members 61. as will 

stack 33, where the grippers 39 on the gripper bar open be explained in more detail hereinafter. The coupling 

and release the sheet. The gripper bar then travels back 50 portion 87 has a first hole 89 located near the leading 

to the impression cylinder to grip another sheet. edge 109 of the support member $7 and a second hole 91 

The delivery apparatus 11 is mounted onto the shaft located near the end of the projection. The first and 

45 so as to rotate in conjunction with the gripper bars. second holes 89, 91 receive first and second bolts 93, 95. 

As the sheet 29 exits from between the blanket cylinder A notch 97 for receiving the shaft 45 is formed in each 

25 and the impression cylinder 27, the side of sheet that 55 support member. A semicircular locking member 99 

IS wet with ink will contact the delivery apparatus 11 extends across the notch 97. The locking member 99 is 

The grippers 39 pull the sheet 29 around the shaft 45 to coupled to the support member 57 by bolts 101. The 

the exit stack 33. The delivery apparatus 11 reduces locking member has a set screw 103 and a key 105 for 

marring of the wet ink as the sheet 29 contact the deliv- engaging a key slot 107 on the shaft 45. 

cry apparatus by altering the path of the sheet around 60 The leading edge wall 59 is an arcuate strip that ex- 

the shaft so as to reduce the amount of pressure with tends between the two ends 67, 69 and is positioned 

which the sheet contacts the delivery apparatus. The adjacent to the leading edge 77 of the main wall 55. The 

sheet path is altered by providmg a leading edge wall leading edge wall 59 has leading and trailing edges 109, 

and a gap for receiving the press gripper means. The 111 and inside and outside surfaces 113, 115. The radius 

leading edge wall can be positioned, either temporarily, 65 of the ouuide surface 115 is equal to the radius of the 

as m the delivery apparatus shown in FIGS. 1 and 2, or main wall outside surface 73. The trailing edge 111 of 

permanently, as in the delivery Apparatus shown in the leading edge wall 59 h positioned adjacent to the 

FIGS. 3 and 4, radially inward. With the leading edge leading edge 77 of the main wall 55. The leading edge 
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109 of the leading edge wall 59 projects circunifercn- diameter of 0.003 inches. The glass-beaded surface of 
tially toward the trailing edge 79 of the main wall 55. A the film has a smoothness of about RMS 125, compared 
gap U7 is formed between the leading edge. 109 of the to the outer surface of an impression cylinder, which 
leading edge wall 59 and the trailing edge 79 of the main typically has a smoothness of about RMS 63. 
wall 55. 3 The film 65 is bonded to the foam 63 with a suitable 
The leading edge wall 59 is coupled to the leading adhesive such that the glass particles 121 face out- 
edge support members 61 by way of fasteners 119 that wardly. The film 65 and the foam 63 extend to the ends 
are flush with the outside surface 115 of the leading 67, 69 of the walls and to the gap 117. The respective 
edge wall such that the leading edge support members edges of the film 65 and the foam 63 are folded around 
conuct the inside surface 113 of the leading edge wall 10 the leading edge 109 of the leading edge wall 59 and 
59. Each leading edge support member 61 is pivotally around the trailing edge 79 of the mail wall 55, where 
coupled to a respective main wall support member 57. they are clamped in place by clamping bars 131 extend- 
Each leading edge support member 61 has a first hole ing parallel to the respective edges. The clamping bars 
121 located near the trailing edge 111 of the leading 131 are retained to the respective walls by threaded 
edge wall 59. The leading edge support member 61 also 15 fasteners 133. 

has an arcuate slot 123 that extends somewhat perpen- The operation of the delivery apparatus 11 will now 

dicularly to the leading edge wall 59. The respective be described. The delivery apparatus 11 can be easily 

first holes 89, 121 receive the first boh 93. The dot 123 retrofitted into existing presses or installed in new 

and the. second hole 91 receive the second bolt 95. presses. The delivery apparatus 11 is mounted onto the 

The leading edge wail 59 and the leading edge sup- 20 gripper bar sprocket shaft 45» between the two sprock- 

pon members 61 pivot with respect to the main wall 55 cts 43. To install, the locking members 99 are removed 

about the first bolt 93 between outwardmost and in- from the respective support member 57 and the delivery 

wardmost positions. In the outwardmost position, the apparatus is mounted onto the shaft 45 such that the 

leading edge wall 59 is extended radially outward such shaft is matingly received into the notches 97 of each of 

that its outside surface 115 lies along an imaginary arcu- 23 the support members. Then, the locking members 99 are 

ate extension of the outside surface 71 of the main wall installed onto the shaft, and coupled to the respective 

55. Thus, in the outermost position, the center of the support members 57 by the bolts 101. The set screws 

radius of the outside surface 115 of the leading edge 103 are tightened to set the respective keys 105 into the 

wall 59 is concentric to the center of the outside surface shaft key slot 107. Access to the bolts 101, 93, 95 and the 

71 of the main wall 55. The traiUng edge 111 of the 30 set screw 103 is through the gap 117. When the delivery 

leading edge wall 59 is located adjacent to the leading apparatus is installed onto the shaft 45, the respective 

edge 77 of the main wall 55. In the inwardmost position. gripper bars 35 arc received by the gap 117 as the grip- 

the leading edge wall 59 is pivoted radially inward such per bars go around the shaft on the sprockets 43. When 

that the leading edge 109 is located closer to the central the leading edge wall 59 is in the outermost position, the 

axis. The outwardmost and inwardmost positions are 33 outside diameter of the delivery apparatus 11 is equal to 

merely the extremes of the positioning of the leadmg the outside diameter of the impression cylinder 27. 

edge wall 59; the leading edge wall can be positioned at When the delivery apparatus 11 is installed on the shaft 

some intermediate position. The exact position is main- 45, the grippers 39 of the gripper bar 35 arc in proximity 

tained by tightening the second bolt 95. to the leading edge 109 of the leading edge wall 59. 

The outside surfaces 73t 115 of the main wall 55 in the 40 After the delivery apparatus 11 is installed in the 

leading edge wall 59 are covered in their entirety by a press, the leading edge wall 59 is pivoted and set in the 

layer of foam material 63. The foam 63. which is resil- appropriate position by the press operator. The appro- 

ient and flexible, is secured to the outside surfaces by a priate position is determined by the length of the sheets 

suitable adhesive. In the preferred embodiment, a one- 29 which are to pass through the prmting press in a pnnt 

fourth inch layer of reticulated polyurethane foam is 49 run. For short sheets 29 (see FIG. 1). the leading edge 

used. wall 59 can be in any position, but is preferably set in an 

The outside surface of the foam 63 is covered in its outward position. For long sheets 29A, (sec FIG. lA) 
entirety by a glass-beaded film 65. Referring to FIG, 5, the leading edge wall 59 is set in an inward position, 
the film 65 has a polyester substrate 125 which is of a Marring of wet ink occurs when the wet ink contacts 
highly uniform thickness. On one surface of the sub- 50 some surface and there is a relatively large amount of 
strate 125, there are a myriad number of particles 127 force or pressure between the sheet and the surface. In 
bonded to the substrate with an oil resistive adhesive the printing press, both the leading edge 49 and the 
129 (to resist oil based inks). It is believed that the parti- trailing edge portion 51 of the sheet are retained by the 
clcs 127, which arc referred to herein as glass particles, printing press. The leading edge 49 of the sheet is re- 
can be made of either glass, silicon, silicone, or silico- 53 uined by the grippers 39 of the gripper bar 55, while the 
nized material. The glass particles 127 are spherical in trailing edge portion 51 is pinched at a pinch point (or 
shape and are of a uniform size. A single layer of glass nip) P between the blanket and impression cylinders 25, 
particles 127 are bonded to the substrate with the den- 27. As the grippers pull the sheet 29. the trailing edge 51 
sity of glass particles being such that the glass particles of the sheet will eventually be pulled free of the pinch 
typically contact the adjacent glass particles. The layer 60 point P. For short sheets 29, the trailing edge 51 will be 
of adhesive is thin compared to the diameter of the glass pulled free soon aAer the grippers 39 have gripped the 
particles; thus, there are voids 130 or spaces formed leading edge 49. For long sheets 29A, the trailing edge 
between the top surface of the adhesive and the points will be pulled free when the gripper bar 35 has rounded 
of contact between adjacent glass particles. The glass the shaft 45. Any surface that contacts the sheet 29 
particles 127 are uniformly distributed over the sub- 63 intermediate the grippers 39 and the pinch point P will 
strate. The glass-beaded film is commercially available deform the sheet and tension the sheet. Thus, the outer 
and has an overall uniform thickness (substrate plus surface of the impression cylinder 27 causes the sheet io 
glass panicles) of O.CX)7 inches. Each glass panicle has a deflect in one direction, while the outer surface of the 
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delivery apparatus 11 causes the sheet to deflect in the 
other direction, forming the sheet into an **S" shape as 
shown in FIG. 1. The greater the deformation of the 
sheet away from a straight line intersecting the pinch 
point P and the gnppers 39, the greater the amount of 3 
force exerted by the sheet against the deforming sur- 
faces. 

In order to reduce marring of wet ink, the delivery 
apparatus 11 shortens the sheet path in order to reduce 
the deformation of the sheet and thus reduce the pres- 10 
sure of the sheet against the deforming surfaces. For a 
short sheet 29, where as shown in FIG. 1, the trailing 
edge portion 51 of the sheet quickly passes through the 
pinch point P between the blanket and impression cylin- 
ders, pressure of the sheet against the impression cylin- 15 
der 27 and the delivery apparatus 11 is quickly relieved. 
Thus, pressure of the sheet against the delivery appara- 
tus and the impression cylinder is short-lived. The lead- 
ing edge wall 59 is typically set in the outwardmost 
position in order to retain some control over the sheet; 20 
it is believed that setting the leading edge wall 59 in the 
outermost position will prevent undue bumping of the 
sheet 29 against the delivery apparatus 11. However, 
the leading edge wall 59 could be set further inward if 
desired, without marring the ink. 25 

For a long sheet 29At as shown in FIG. lA, the trail- 
ing edge portion 51 of the sheet is retained for a much 
longer period of time. The leading edge wall 59 is posi- 
tioned in its inwardmost position to reduce sheet defor- 
mation* As shown in FIG. lA, the inwardmost position 30 
of the leading edge wall 59 greatly reduces the deforma- 
tion of the sheet 29A, which reduces the amount of 
pressure of the sheet against the impression cylinder 27 
and the delivery apparatus 11, which in turn reduces 
marring of the sheet. As the gripper bar 35 rotates 55 
clockwise around the shaft 45 toward the exit stack 33, 
the delivery apparatus will deform the sheet somewhat. 
But, the pressure of the sheet 29A outside surface of the 
dehvery apparatus, distributing the pressure over the 
larger area. As the gripper bar 35 continues to move 40 
toward the exit stack 33. the grippers 39 will pull the 
trailing edge 51 of the sheet free from the pinch pomt P. 

The length of the leading edge wall 59, as measured 
from the trailing edge 111 to the leading edge 109 ide- 
ally should be made as large as possible to allow an 43 
operator to maximize the reduction of sheet deforma- 
tion by shortening the sheet path to a maximum extent. 
This length is limited by the shaft 45 however, which 
becomes an obsucle to inward movement if the leading 
edge wall is made too long. SO 

The press operator may take the relative positions 
between the blanket cylinder 25, the impression cylin- 
der 27, and the delivery apparatus 11 into conuderation 
when adjusting the position of the leading edge wall 59. 
In FIG. 1, imaginary lines through points X and Y and 55 
through Y and Z, which points are the respective axes 
of roution, describe an angle that is about 90 degrees. In 
some taller presses, the blanket cylinder 25 is located 
physically higher with respect to the delivery apparatus 
11, thus making the angle XYZ greater than 90 degrees. 60 
The practical consequence of this larger angle is that 
the pinch point P between the blanket and impression 
cylinders is raised, wherein the trailing edge portion 51 
of the sheet is released earlier in time than for the press 
of FIG. 1. Thus, in a taller press, a larger sheet may be 65 
released earlier from the pinch point, wherein the lead- 
ing edge wall 59 can be positioned slightly more out- 
wardly than for a shoner press. 
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The foam layer d3 on the delivery apparatus further 
acts to reduce Uie pressure between the sheet 29 and the 
delivery apparatus 11 by providing some compressibil- 
ity to the delivery apparatus outside surface. The foam 
will compress under pressure from the sheet 

The glass-beaded film 65 enhances the non-marring 
capabilities of the delivery apparatus. The glass-beaded 
film 65 provides a somewhat roughened surface to 
contact the wet ink on the sheet The roughened surface 
has rounded projections in the form of the glass spheres 
127. The voids between the glass spheres receives some 
of the wet ink. The film can be cleaned using commer- 
cially available solvents which are normally used to 
clean the ink from printing presses. The glass-beaded 
film 65 can be easily replaced as needed. The old film is 
simply peeled off and new film is glued back on. The 
foam 63 can also be replaced as required. 

The impression cyliiider 27 is also provided with a 
covering of the glass-beaded film 65. In perfecting 
presses, after the sheet has gone through the transfer 
cylinder anangement 31 (see FIG. 7). the sheet has wet 
ink against subsequent impression cylinders. The force 
of the blanket cylinder 25 forces the sheet against the 
impres^on cylinder 27; the wet ink acts as a lubricant 
and causes the sheet to move or jiggle when being 
printed on by the blanket cylinder. This movement 
destroys the registry of the press. Registry is imponant 
for multicolored printing and requires the sheet to be 
precisely positioned to allow for accurate inkmg. Use of 
the glass-beaded film 65 on impression cylinders im- 
proves the registry of the press when wet ink is against 
the respective impression cylinder and minimizes mar- 
ring in the wet ink. 

In FIG. 6, there is shown a delivery apparatus 141 in 
accordance vnth another embodiment. The delivery 
apparatus includes plural segments 143 mounted onto 
the shaft 45A in a spaced apart fashion. Instead of one 
delivery apparatus 11 that extends to both sprockets 
43Ap the segments 143 are narrow, being separated from 
one another by spaces. Each segment 143 is similar to 
the delivery apparatus 11 of FIGS. 1 and 2. Each seg- 
ment has a main wall 55A, a support member 57A, a 
leading edge wall 59A, and a leading edge wall support 
member 61A. The leading edge walls 59A of the seg- 
ments 143 can be pivoted between an outwardmost 
position and an inwardmost position. The respective 
leading edge walls 59A are individually pivoted to the 
desired position. The segments 143 can be positioned 
akmg the shaft 45 to those areas of the sheet path requir- 
ing support of the sheet. A layer of foam 63 and glass- 
beaded film 65 are provided on each segment 143. 

Referring to FIGS. 3 aixl 4, a delivery apparatus 151 
in accordance with another embodiment will be de- 
scribed. The delivery apparatus 151 has at least one 
leading edge 173 that ts fixed in a radiaUy inward posi- 
tion. Tlte wall 165 Upers from the leading edge to the 
central portion of the wall to shorten the sheet path 
around the shaft 153. The delivery apparatus 151 is 
useful for small sheet-fed offset lithographic printing 
presses where, for space limitations, the diameter of the 
delivery apparatus must be smaller than the diameter of 
the final impression cylinder. This is due to the gripper 
bar sprocket shaft 153 being positioned close in to the 
impression cylinder 155. 

The small press is siinilar to the larger press shown in 
FIGS. 1 and 2. and has a blanket cylinder 157 and an 
impression cylinder 155. Plural gripper bars 159 are 
coupled to the chains 161 in an orientation which is 
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transverse to the direction of sheet travel. The chains 
161 are mounted on sprockets 163 which in turn are 
mounted onto the shaft 153. The diameter of the sprock- 
ets 163 is one-half of the diameter of the impression 
cylinder 155. Therefore, the shaft 153 is positioned close 5 
to the outside surface of the impression cylinder 155. 

Because of the close po&ition of the shaft 153 to the 
impression cylinder IBS, the delivery apparatus 151 
must have a smaller diameter than the impression cylin- 
der 155. The delivery apparatus 151 has two main walls 10 
165 that each extend between first and second ends. The 
delivery apparatus 151 is provided with two gaps 167 
between the main walls 165 that receive the gripper bars 
159. In the preferred embodiment, two gaps 167 are 
provided instead of just a single gap to ensure that the IS 
gripper bars are always received by a gap. Thus, succes- 
sive gripper bars are received by altenuiting gaps 167. 
However, if a press and the gripper bars would allow it, 
the delivery apparatus could be made with just one gap, 
as described above with reference to FIGS. 1 and 2. 20 

The main walls 165 which are substantially similar to 
each other* are arcuate, having the same radius. The 
main walls 165 have inside and outside surfaces 169, 171 
and leading and trailing edges 173, 175. Plural support 
bars 177 couple the main walls 165 together. The ends 25 
179 of the support bars 177 contact the inside surfaces 
169 of the respective main walls 165 in such a manner as 
^"•^ to be centered between the respective edges 173, 175. 
7: The support bars have respective notches IBl for re- 

ceivmg the shaft 153, and respective locking members 30 
Ix, 183 for locking the shaft in the notches 181. 
l , The length of the suppon bars 177 as measured be- 
tween their ends 179, is greater than twice the radius of 
the main walls 165. Thus, the main walls 165 are 
\ mounted with respect to each other such that the dis- 32 
tance between their centers 185 is greater than twice 
their radius. This effectively causes the edges 173, 175 
y to be positioned radially inward from the centers 185 of 
^ the main walls 165. For example, in the preferred em- 
I , bodiment, the main walls 165 are cut from a three and 40 
L one-half inch outside diameter tube and mounted onto 
Ij support bars 177 which are four inches m length. At the 
f, center 185 of each main wall 165, the inside surface 169 
"J- of the main wall is two inches from the center line of the 
if shaft 153. At the edges 173, 175 of each main wall 165, 45 
f i the inside surface 169 is less than two inches from the 
J'"" center line of the shaft, 

r^^:^ The main walls 165 are each covered by a layer of 
foam 63 and glass-beaded film 65, which are glued on 
using a suitable adhesive. SO 

The delivery apparatus 151 is mounted onto the shaft 
153 such that the gripper bars 159 are received by the 
gaps 167. The gripper bar 159 pulls the sheet 29 around 
the shaft 153 to the exit stack. As the sheet 29 moves off 
of the impression cylinder 155, wet ink i$ against the 55 
delivery apparatus 151. The leading edge 173 of the 
main wall 165 that first contacts the sheet is located 
radially inward, thus shortening the sheet path and 
reducing pressure between the sheet and the main wall. 
The sheet is transferred to the exit stack by the respec- 60 
tive gripper bar, with no marring. The foam 63 and the 
glass-beaded film 65 act to reduce marring of the wet 
ink as described above. 

The foregoing disclosure and the showings made in 
the drawings are merely illustrative of the principles of 6S 
this invention and arc not to be interpreted in a limiting 
sense. 

We claim: 
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1. A delivery apparatus for use in a sheet-fed printing 
press, said printing press having inking means for pro- 
viding an application of ink to a sheet, and having grip- 
per means for gripping a leading edge of said sheet as 
said sheet exits from said inking means, comprising: 

a) main wall means having first and second ends and 
a central axis extending between said ends, said 
main wall means being arcuate; 

b) said main wall means having a gap extending be- 
tween said first and second ends, said gap forming 
leading and trailing edges on said main wall means; 

c) leading edge wall means having a trailing edge and 
a leading edge, said leading edge wall means being 
located in said gap and being moveably coupled to 
said main wall means such that said trailing edge of 
said leadmg edge wall means is adjacent to said 
leading edge of said main wall means, said leading 
edge wall means forming a smaller gap between 
said leading edge of said leading edge wall means 
and said trailing edge of said main wall means; 

d) said main wall means and said leading edge wall 
means having respective outside surface pontons 
that form an outside surface, said outside surface 
having a myriad of minute projections projecting 
radially outward, said projections having rounded 
outer ends; 

e) said leading edge wall means being movable be- 
tween innermost and outermost positions, such that 
with said leading edge wall means being in said 
outermost position said leading edge of said leading 
edge wall means is further away from said central 
axis than said leading edge of said leading edge 
wall means when said leading edge wall means is in 
said innermost position; 

0 said main wall means being adapted to be rotatably 
mounted to said press adjacent to the exit of said 
inking means, said smaller gap being adapted to 
receive said gripper means when said gripper 
means grips the leading edge of said sheet, whereby 
said leading edge wall means is adapted to contact 
the portion of said sheet adjacent to said sheet 
leading edge. 

2. The delivery apparatus of claim 1 wherein: 

a) said main wall means and said leading edge wall 
means further comprise a layer of flexible and resil- 
ient foam material; 

b) said outer surface being provided by a layer of film 
means, said film means comprising a substrate 
bonded to said foam material and a myriad of min- 
ute particles bonded to said substrate with an oil 
resistive adhesive, said particles being spherical in 
shape and of unifom size 

3. The delivery apparatus of claim 1 wherein said 
leading edge waU means is pivotally coupled to said 
main wall means at a point located near said trailing 
edge of said leading edge wall means such that said 
leading edge of said leading edge wall pivots radially in 
and out. 

4. The delivery apparatus of claim 2 wherein said 
leading edge wall means is pivotally coupled to said 
main wall means at a point located near said trailing 
edge of said leading edge wall means such that said 
leading edge of said leading edge wall pivots radially in 
and out. 

5. The delivery apparatus of claim 1 wherein said 
outer surface is provided by a film means, said film 
means comprising a substrate and a myriad of minute 
panicles bonded to said substrate with an oil resistive 
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adhesive^ said particles being spherical in shape and of 
uniform size. 

6. A delivery apparatus for use in a sheet-fed priming 
press, said printing press having inking means for pro- 
viding an application of ink to a sheet, and having grip- 5 
per means for gripping a leading edge of said sheet as 
said sheet exits from said inking means, comprising: 

a) main wall means having first and second ends and 
a centra] axis extending between said ends, said 
main wall means being tubular having an interior 10 
cavity; 

b) said main wall means having a gap extending be- 
tween said first and second ends, said gap forming 
leading and trailing edges on said main wall means, 
said gap allowing access to said interior cavity; 15 

c) support means for supporting said main wall 
means, said support means being located in said 
cavity and coupled to said main wall means, said 
support means being adapted to be rotatably 
mounted to said press adjacent to the exit of said 20 
inking means; 

d) leading edge wall means having a leading edge and 
a trailing edge, said leading edge wall means being 
located in said gap and being coupled with said 
main wall means such that said trailing edge of said 25 
leading edge wall means is adjacent to said leading 
edge of said main wall means, said leading edge 
wall means forming a smaller gap between said 
leading edge of said leading edge wall means and 
said trailing edge of said main wall means; 30 

e) said leading edge wall means being pivouble with 
respect to said main wall means such that said lead- 
ing edge of said leading edge wall means pivots 
between innermost and outermost positions, retain- 
mg means for retaining the position of said leading 35 
edge wall means, said retaining means allowing for 
the pivoting adjustment of said leading edge wall 
means; 

0 said main wall means and said leading edge wall 
means having respective outside surface portions 40 
that form an outside surface, said outside surface 
having a myriad of minute projections projecting 
radially outward, said projections having rounded 
outer ends; 

g) said smaller gap being adapted to receive said 45 
gripper means when said gripper means grips the 
leading edge of said sheet when said support means 
is rotatably mounted to said press. 

7. The delivery apparatus of claim 6 wherein: 

a) said main wall means and said leading edge wall SO 
means further comprise a layer of flexible and resil- 
ient foam material; 

b) said outer surface being provided by a layer of film 
means, said Him means comprising a substrate 
bonded to said foam material and a myriad of min- 55 
ute glass particles bonded to said substrate with an 
oil resistive adhesive, said glass particles being 
spherical in shape and of uniform size. 

8. A delivery apparatus for use in a sheet-fed priming . 
press, said printing press having inking means for pro- 60 
viding an application of ink to a sheet, and having grip- 
per means for gripping a leading edge of said sheet as 
said sheet exits from said inkmg means, comprising: 

(a) plural segments adapted to be rotatably mounted 
to said press adjacent to the exit of said inking 65 
means such that said segments are located along a 
line oriented transversely to said leading edge of 
said sheet; 
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(b) each of said segments having a main wall means, 

said main wall means having a leading edge and a 
trailing edge and a gap formed between said lead- 
ing and trailing edges; 

c) each of said segments having a leading edge wall 
means having a trailing edge and a leading edge, 
said leading edge wall means being located in said 
gap and being moveably coupled to said main wall 
means such that said trailing edge of said leading 
edge wall means is adjacent to said leadmg edge of 
said main wall means, said leading edge wall means 
forming a smaller gap between said leading edge of 
said leading edge wall means and said trailing edge 
of said main wall means; 

d) for each of said segments said main wail means and 
said leading edge wall means having respective 
outside surface portions that form an outside sur- 
face, said outside surface being arcuate from said 
trailing edge of said main wall means to said lead- 
ing edge of said leading edge wall means, said out- 
side surface having a myriad of minute projections 
projecting radially outward, said projections hav- 
ing rounded outer ends; 

e) for each of said segments said leading edge wall 
means being movable between innermost and out- 
ermost positions, such that with said leading edge 
wail means being in said outermost position said 
leading edge of said leading edge wall means is 
funher away from said central axis than said lead- 
ing edge of said leading edge wall means when said 
leading edge wall means is in said innermost posi- 
tion; 

0 for each of said segments said main wall means 
being adapted to be rotaubly mounted to said press 
adjacent to the exit of said inking means, said 
smaller gap being adapted to receive said gripper 
means when said gripper means grips the leading 
edge of said sheet, whereby said leadmg edge wall 
means is adapted to contact the portion of said 
sheet adjacent to said sheet leading edge. 

9. The delivery apparatus of claim 8 wherein: 

a) for each of said segments said main wall means and 
said leading edge wall means further comprise a 
layer of flexible and resilient foam material; 

b) said outer surface on each of said segments being 
provided by a layer of film means, said film means 
comprising a substrate bonded to said foam mate- 
rial and a myriad of minute panicles bonded to said 
substrate with as oil resistive adhesive, said parti- 
cles being spherical in shape and uniform in size. 

10. The delivery apparatus of claim 9 wherein for 
each of said segments said leading edge wall means is 
pivotally coupled to said main wall means at a point 
located near said trailing edge of said leading edge wall 
means such that said leading edge of said leading edge 
wall means pivots radially in and out 

11. A delivery apparatus for use in a sheet-fed print- 
ing press, said printing press having inking means for 
providing an application of ink to a sheet, and having 
gripper means for gripping a leading edge of said sheet 
as said sheet exits from said inking means, comprising: 

(a) wall means having first and second ends and a 
central axis extending between said ends, said wall 
means being arcuate; 

(b) said wall means having a gap extending between 
said Hrst and second ends, said wall means having a 
leading edge and a trailing edge and a central por- 
tion located between said leading and trailing 
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edges, said gap allowing access to a cavity inside of 
said wall means; 

(c) support means for supporting said wall means, 
said support means being located in said cavity and 
coupled to said wall means such that said leading 5 
edge of said wall means is located closer to said 
central axis than is said central ponion, said sup- 
port means being adapted to be rouubly mounted 
to said press adjacent to the exit of said inking 
means; 10 

(d) said wall means having an outside surface, said 
outside surface having a myriad of minute projec- 
tions projecting radially outward, said projections 
having rounded outer ends; 

(e) said gap being adapted to receive said gripper 15 
means when said gripper means grips the leading 
edge of said sheet when said delivery apparatus is 
mounted to said press; 

(0 said wall means further comprising a layer of flexi- 
ble and resilient foam materia]; 20 

(g) said outer surface being provided by a layer of 
film means, said film means comprising a substrate 
bonded to said foam material and a myriad of min- 
ute particles bonded to said substrate with an oil 
resistive adhesive, said particles being spherical in 23 
shape and uniform in size; 

(h) said gap being a first gap. said wall means having 
a second gap, said gaps dividing said wall means 
into two portions with each wall means portion 
having a leading edge and a trailing edge and a 30 
central portion, said respective leading edges being 
located closer to said central axis than said respec- 
tive central portions; 

(i) each of said wall means portions has a first radius, 
said support means has ends that couple to said 35 
wall means portions, said support means has a sec- 
ond radius as measured from the central axis to one 
of said ends of said suppon means, said second 
radius being greater than said first radius. 

12. A sheet-fed printing press, comprising: 40 

(a) inking means for providing an application of ink to 
a sheet of paper; 

(b) gripper means for gripping a leading edge of said 
sheet as said sheet exits from said inking means, said 
gripper means rotating about a shaft positioned in 45 
proximity with the exit of said inking means; 

(c) wall means having first and second ends and a 
central axis extending between said ends, said wall 
means being arcuate; 

(d) said wall means having first and second gaps ex- 50 
tending between said fu^t and second ends, said 
gaps dividing said wall means into two portions, 
with each wall means portion having a leading 
edge and a trailing edge and a centra] portion lo- 
cated between said leading and trailing edges, said SS 
gaps allowing access to a cavity inside of said wall 
means, each of said wall means ponions having a 
first radius; 

(e) support means for supporting said wall means 
portions, said support means being located in said 60 
cavity and coupled to said wall means portions, 
said suppon means having a length extending be- 
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tween said wall means portions, said support means 
length being greater than twice the first radius of 
said wall means portions such that said leading 
edges of said wall means ponions are located closer 
to said central axis than are said respective central 
portions, said suppon means being coupled to said 
shaft so as to rotate with said shaft such that said 
gaps receive said gripper means when said gripper 
means grips the leading edge of said sheet; 
(0 said wall means portions having respective outside 
surfaces, said outside surfaces having a myriad 
minute projections projecting radially outward, 
said projections having rounded outer ends, 

13. The delivery apparatus of claim S wherein each of 
said outside surfaces is provided by a film means, said 
film means comprising a substrate and a myriad of min- 
ute panicles bonded to said substrate with an oil resis- 
tive adhesive, said panicles being spherical in shape and 
of uniform size. 

14. A delivery apparatus for use in a sheet fed printing 
press, said printing press having inking means for pro- 
viding an application of ink to a sheet, and having grip- 
per means for gripping a leading edge of said sheet as 
said sheet exits from said inking means, comprising: 

(a) waU means having first and second ends and a 
central axis extending between said ends, said wall 
means being generally arcuate; 

(b) said wall means having a leading edge ponion, 
said wall means having a gap that extends between 
said first and second ends, said gap being between 
said leading edge ponion and a trailing edge of said 
wall means, said gap being adapted to receive said 
gripper means as said gripper means grips the lead- 
ing edge of said sheet when said delivery apparatus 
is mounted to said press; 

(c) said leading edge ponion of said wall means being 
positioned closer to said central axis than a non- 
leading edge ponion of said wall means; 

(d) said wall means having an outside surface that is 
adapted to contact said sheet when said sheet is 
being pulled by said gripper means, said outside 
surface being ink resistive wherein marring of wet 
ink on said sheet, which wet ink is in conuct with 
said outside surface, is reduced; 

(e) said leading edge ponion being movable with 
respect to the non-leading edge ponion of said wall 
means, said leading edge ponion being movable 
between innermost and outermost positions such 
that when said leading edge ponion is in said outer- 
most position said leading edge ponion is further 
away from said central axis than when said leading 
edge portion is in said mnenmost position. 

15. The delivery apparatus of claim 14 wherein said 
outside swface is provided by replaceable film means. 

16. The delivery apparatus of claim 14 wherein said 
outside surface is provided by replaceable film means, 
said wall means further comprising a layer of nextble 
and resilient foam material, said film means bemg cou- 
pled to said foam material, said foam matenal being 
coupled to a support wall of said wall means. 

• • • • • 
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[57] ABSTRACT 

Coating apparatus for applying continuous or spot coat* 
ings to an image printed surface includes a plate cylin- 
der; a blanket cylinder for transferring a coating mate- 
rial from the plate cylinder to the copies; a blanket 
coating roller for transferring a continuous layer of 
coating material to the blanket cylinder; a plate coating 
roller for selectively applying spot coating nuterial to 
the plate cylinder, a first retractor for moving the blan- 
ket coating roller laterally into and out of transferring 
engagement with the blanket cylinder; and a second 
retractor for moving the plate coating roller into and 
out of transferring engagement with the plate cylinder. 

14 Claims, 3 Drawing Sheets 
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Modem high speed printing presses arc dangerous to 
TWO HEADED COATER work around in ordinary circumstances, and are panic- 

ularly dangerous when operating at full speed. It would 

This invention relates in general to coating apparatus be vinually impossible to clean the prior an coalers 
for printing presses, and more panicuJarly to a dual 5 such as the coater shown in the Jahn patent while the 
headed coater adapted to provide overall or spot coat- press is operating, and especially difficult for example to 
ing on a printed sheet or web as a fmal or near final step clean the blanket coater while printing spot coatings on 
in the printing process. a subsequent job. 

The advantages of coating printed sheets are well Accordingly, it is an object of this invention to pro- 
known, and much effort has been expended in provid* 10 vide coating apparatus for applying continuous or spot 
ing satisfactory apparatus for carrying out the coating coatings to an image printed surface comprising: a plaie 
process. Among the many patents relating to coating cylinder; a blanket cylinder for transferring a coating 
apparatus are U.S. Pat. Nos. 4,615,293. 4,569,306, material from the plate cylinder to the copies; a blanket . 
4.685,414, 4,446,814, 4,421,027, 4,399,767, 4397,237, coating roller for transferring a continuous layer of 
4,308.796, 4,270,483, and 3,931,791. coating material to the blanket cylinder; a plate coating 

For flexibility and to reduce costs, printing presses r^^^^r for selectively applying spot coating material to 
are often assembled from a plurality of substantially P^^^ cylinder, first retracting means for moving the 

identical printing units, the number of units used being blanket coating roller laterally into and out of transfer- 
determined by the number of colors to be printed. Each engagement with the blanket cylinder; and second 
printing unit applies a different color ink to the sheet or ^ retracting means for moving the plate coating roller 
web to form the printed image. It is advantageous, to ^ of transferring engagement with the plate 
reduce costs, and maintain flexibility in adapting the cylinder. 

press to different jobs, to provide coating apparatus that . " " another object of this invention to provide coat- 
may be selectively engaged with the plate or blanket apparatus of the type described and further includ- 
cylinders of an existing printing unit to carry out the tachometer or other means responsive to the rou- 
coating operation and disengaged so that the printing tion of the plate and blanket cylinders for providing 
unit can be used for its normal purpose or allowed to proportional to the press speed and con- 
idle when coating is not required. f!"*^' responsive to the speed signals for control- 

Among the patents mentioned above, Jahn U.S. Pat. ^ ^'"S P^!*f 
No. 4.615,293 shows a medium applicator for a printing ^ " "^^^^^f ^'j-^* mvcntion to provide drive 

machine. The medium applicator (coater) is disposed p ate and blanket coaUng rollers, and 

downstream of the printing units of the machinTand f dnve means 

includes two applicator roKers, one conucting th; rol. SarSt InH ''',!r''!f^ ^^"^^^ 
ler that would function as the plate roller in a conven- „ f°*V"« ""^"^ P*"? ^^^T cylinders respec 

tional priming unit and the other contacting the blanket « S^'^'o ttw^n ^ 
cylinder. The coating rollers arc disposed on the up- L ^r^^f^J I,^^^^^^ 

lu^l!!^.^^^^^^ A w-^ . V , retracting assembly for moving one of the plate and 

n.^nt e r^K the <:oa 'ng apparatus described m the Jahn ^ banket ^ting rollers horizonilly into and out of en- 
paten IS theoretically capable of carrying out the spot ^ , ^ J ^ne of the plate and blanket cylinders, 
r^tirr^^^^ "'^^^ coating roller assembly away from 

1.? "n^M J^^^^^ , ^« ^y^^^^' during cleaning, 

cal. and would be of hnle use m a large scale pnnting j, another object of this invention to provkle 

application. ..... , . . means for translating the other coating roller into and 

Pnmers can produce hign volumes of printed mate- out of engagement with the other cylinder, the out of 

nal rapidly through the use of modern pnnung presses. engagement position adapted to permit cleaning of the 

Tlic presses are extremely expensive, and the amount of roller and assodated apparatus, 
time required to reconfigure the press from one job to n u a still further object of this invention to provide 
jj^other « Bon-producuve. «d co«^y^ Accordingly, 30 control means responsive to sensing tachom«ers^ 

^^^'^"lY^^^.^^'Pir^*^ other means providing «gnals proportioned to press 

ratus that mmimize the time required to clean up from .peed coupled to the platband biScet cylinders for 

one run, and set up and commence the next run. Al- controDtng the rotation of the coating roDers and asio- 

though versatile coaters that can apply spot and blanket dated pick up and metering rollers for controlling the 

coatings are desirable, ordinanly only one coater 4t a 53 amount of coating material applied to the printed page, 
time IS actually m operation. Where consecutive jobs It is a still further object of this invention to provide 

require the same son of coating, panu:ular]y blanket control means for incrementally adjusting the reUtive 

coating, it may not be necessary to clean up the coater speed of the pickup, metering, and coating rollm reU- 

between jobs. However, the coating lacquers cannot be tive to the speed of the plate and blanket cylinders. 
aUowed to dry on the rollers, and therefore, especially 60 It is a feature of this invention that coating roUers can 

when switching from blanket to spot coating or vice- be employed, because of the pUcement thereof on op- 

versa, or if there ts a wait between jobs, it is necessary posite sides of the press unit, that are larger in diameter 

to clean up the coaters after each job is completed. In than those utilized in prior art coaters. The use of large 

addition, cleanup is necessary when switching between diameter coating rollers reduces the speed of roution of 

different coating compositions, such as aqueous and u-v 65 the rollers, and thereby the tendency of the rollers to 

coatings. Such coatings are incompatible, and the coat- sling coating material off the surface by centrifugal 

ers must be cleaned between applk^iions of such differ- force. This is especsaUy advanugeous in pattern or 

ent coatings. spotting coating operatkma, where the surface speeds of 
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the applicator roller and plate cylinder must be the Turning now to the spot coater assembly of the in- 
same. The use of larger rollers reduces the ceninfugal vention. the assembly 30 includes a coating roller 32, a 
force produced ai the surface of the applicator roller, pick up roller 34, and a metering roller 36, all joumallcd 
thus greatly reducing the slinging or misting of coating in a conventional fashion in a laterally translauble 
material when the present invention is employed. 3 frame 38 as will be more fully described in connection 
Slinging or misting of coating material greatly increases with FIG. 3. 

the difTiculty of cleanup after a coating operation. Referring to FIG. 2, pickup roller 34 is adapted to be 

While the novel aspects of the invention arc set forth at least partially immersed in a container 31 of coating 

with particularity in the appended claims, the invention material, such as lacquer 33. The container is omitted 
itself, together with further objects and advanuges 10 from FIG. 1 of the drawing, so as not to obscure the 

thereof, may be more readily understood by reference remaining elemenu. Pick up roller 34 rotates counter 

to the following detailed description of the invention, clockwise, and metering roller 36, by virtue of the spac- 

taken in conjunction with the accompanying drawings. ing at the nip and the relative speed thereof with respect 

BRIEF DESCRIPTION OF THE DRAWING l^^. f^^^^l ""^llr' ^^^^^^'^K «"Ount of coating 

^ 15 matenal transferred to the coaung roller 32 from pickup 
FIG. 1 IS a side elevation of a two headed coater in roller 34. Spot coaUng assembly 30 is shown in its re- 
accordance with this invention; tracted position in FIG. 1. In this position the assembly 
FIG. 2 is an enlarged segmental side elevation of the Is accessible for cleaning, even while the press is run- 
plate coating assembly of the two headed coater of ning. To this end, a work space is provided adjacent to 
FIG. 1; and 20 the coating assembly on a platform 40 on which an 
FIG. 3 is a segmental side elevation of the blanket operator may stand, to gain access to the spot coating 
coating assembly of the two headed coater of FIG. 1. assembly for service and cleaning. 

Referring now to FIG. 1. a simplified view of a print- Referring now to FIG. 2, the spot coater 30 is shown 
ing unit, preferably the last unit, of a multi-stage offset in its operating position with coating roller 32 engaging 
printing press is illustrated with the coating apparatus of 25 plate cylinder 12. Each of the rollers 32, 34, and 36 of 
the invention operatively associated therewith. The the spot coating assembly 30 is driven by a separate 
coating apparatus of (his invention is specially adapted hydraulic motor 42, 44 and 46 respectively. Conven- 
to allow It to be retrofitted to a variety of printing units, lional hydraulic lines 4S convey pressurized hydraulic 
either during manufacture, or after a press has been fluid from a pump and controller valves to the motors 
installed in a print shop. The damping and inking sys- 30 and provide for a return to the pump (not shown). The 
terns employed in a conventional printing unit are not control valves are connected to controller 20. A speed 
shown. They may be omitted if the coating unit is de- sensor is provided on each of hydraulic motors 42, 44 
signed solely for coating, removed, or simply disen- and 46. The speed sensors are connected to controller 
gaged or not used in a printing unit retrofitted for coat- 20 via sensing lines 50, S2 and 54. Controller 20 prcfera- 
ing in accordance with this invention. The unique con- 35 bly includes conventional displays such as digital for the 
struction of the two headed coater of this invention press speed 60, metering roller speed 62, pickup roller 
permits the coating rollers to be moved into contact speed 64, and plate coating roller speed 66. The speed of 
with the plaie cylinder and blanket cylinder of the con- each of the metering, pickup and coating rollers is ad- 
vened pnnting unit, and to be withdrawn to accessible jusuble by means of controls 68. 70 and 72 respectively 
positions for cleaning when not in use. 40 that are coupled to the controller valves. In addition. 

Priming unit 10 includes a plate cylinder 12 and a controller 20 is responsive to the press speed as sensed 
counter rotating blanket cylinder 14. As used herein, by uchometer 22 for correspondingly increasing or 
plate and blanket cylinder refer to the assemblies includ- decreasing the speeds of the motors driving pickup, 
mg plates and blankets, and associated clamps and the metering and coating rollers, so as to maintain syschro- 
likc, that are disposed in recesses 13 and 15 shown schc- 45 nization with the press. It will be understood that syn- 
matically in the drawing for simplicity. Blanket cylinder chronization does not necessarily mean that all of the 
14 contacts an impression cylinder 16 under some pres- rollers ire driven in such a manner as to provide zero 
sure and the printed sheet is normally passed through slip (relative speed) at the nips, but rather that the de- 
tbe nip between the blanket and the impression cylin- sired conditions, which may include relative shear at 
ders in a manner well understood by those skilled in the SO the nips, are maintained u the preu speed is increased, 
art. Conventional drive means, including cylinder gear In accordance with a presently preferred embodiment 
wheels, a main driver motor and associated controls, of the invention, the relative speeds of the rollers are set 
not shown, synchronize the roution of the plate cyhn- while the press is running at a low speed, and the con- 
der, blanket cylinder, and impression cyUnder, with the troller 20 adjusts the speeds of the motors driving the 
rest of the PJ""*- 55 pickup, metering and coating rollers, to maintain the 

A controller 20 continuously monitors the preu same relative speed as the press speed increases. By 
speed through the use of a speed sensor, such as u- adjusting controls 68, 70 and 72, the relative speeds may 
chometer 22, which may be an optical encoder having a be fine tuned at any press speed, 
wheel 24 arranged to bear against the plate cylinder (or As shown in RO. 2, pickup roller 34 and metering 
the blanket cylinder if it is more accessible) for provid- 60 roller 36 are driven directly by hydraulic motors 44 and 
mg a continuous speed signal to controller 20. As used 46 respectively, whUc coating roller 32 u driven indi- 
herein, the term tachometer is intended to encompass rectly by the motor via gear wheels 79, 80, and 81. 
any device that provides a signal from which the rela- Those skilled in the an will recognize that the precise 
tive speed of the press may be determined. Many manner in which the rollers are driven may be changed 
presses incorporate such devices internally, and the 65 to accommodate different arrangements, the particular 
outputs from mtemai uchometers of whatever sort are arrangement shown in FIG. 2 therefore representing 
often suiuble as speed signals for the coaters of the only an example ofa presently preferred embodiment of 
present invention. the invention. 
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Frame 3« of spot coaling assembly 30 is laterally While Ihe invention has been described in connection 

translatable on horizontally disposed traverse rod 86 with a presently preferred embodiment thereof, those 

rigidly mourned in a support 89, which is aiuchcd to skilled in the an viill recognize that certain modifica- 

coating unit 10. Frame 38 is attached to bearing blocks tjons and changes may be made therein without depart- 
W and H that slidably engage rod 86. Unear hydraulic 5 ing from the true spirit and scope of the invention, 

actuator 96 is attached to bracket 97 of frame 38 at one which accordingly is intended to be defined solely by 

end, and to support 89 at the other, for laterally translat- appended claims, 

ing coating assembly 30 into and out of engagement ^^hat is claimed is* 

with plate cylinder 12 as iUustratcd in FIGS. 1 and 2 j. Coating apparatus for applying continuous or spot 

?\ . , „ . coatings to a f^ate cylinder and a blanket cylinder of a 

While plate coating assembly 30 is supported on a Anting press in which the pbte cylinder is disposed 

camilevered arm of support 89 in accordance with a generally above the blanket cylinder and anangS so 

presently preferred embodiment of this m vention, other ^ . J coaicr can be 

functionally equivalent arrangements might be useful ^^^^ fj^ ot^r c^" r is o^tinT 
on pnmmg stages havmg different configurations from 15 ^ ^^^^^^^ ^^^^ ^^^^^ dispel on one side of 

the ones shown. i ^ * «_« • ^ ^ f • 

Referring now to FIGS. 1 and 3. the blanket coating P>*i* ^^^''^V^l?' ^ 

assembly 100 of the invention is shown. Like the spot of coating material to the blanket cylinder; 

coating assembly, blanket coating assembly 100 includes * retractable plate coatcr disposed on a side of the 

a pickup roller 104 extending into a tray 105 adapted to 20 P*«^*: ."ankct cylmders opposite the blanket 

contain a supply of coating liquid, such as lacquer or the applying coating material to said 

like. Pickup roller 104 rotates clockwise and transfers P**** cylinder; 

the coating liquid onto blanket coating roller 106 in an blanket coater retracting means for moving sakl blan- 

amount deierroined by metering roller 108. The pickup. co^^^** between an operating position in conttct 

metering and blanket rollers are driven by hydraulic 25 »><^ blanket cylinder and a service position 

motors 110. 112 and 114 respectively, either directly or of conuct with the blanket cylinder; 

via gear wheels in like manner to the plate coater al- plaie coater retracting means for moving said plate 

ready described. The motors are supplied with pressur- coater between an operating position in conuct 

ized hydraulic fluid through lines 116 in the manner with said plate cylinder and a service position out 

already described in connection with the plate coating 30 of contact with the plate cylinder; and 

assembly 30. Similarly, speed sensors, not shown, are lifting means for lifting the blanket coater away from 

operatix eiy engaged with each of the rollers or the the blanket cylinder so that when one of the plate 

motors to provide feedback signals representing the and blanket coaters is operating and the other is out 

rotational speed of the rollers. of contact, the out of conuct coater may be ser- 

Blanket coating assembly 100 is carried by bearing 3S viced without interfering with the operation of the 

blocks 120 and 122 slidably mounted on traverse rod operating one of the plate and blanket coaters. 

124, which is rigidly aiuched to cantilever arm 130 of 1 The coating apparatus of claim 1 in which the plate 

carriage 132. Linear hydraulic actuator 133 has one end coater comprises a plate coating roller and in which the 

136 coupled to a bracket 138. which is atuched to blan- blanket coater comprises a blanket coating roller and a 
ket coating assembly 100 by bolts 141. or in other con- 40 pjaic coater motor for routing said plate coaling roller; 

vemeni fashion. Operation of actuator 134 translates a blanket coater motor for routing the blanket coating 

plate coating assembly 100 into and out of engagement rojjer and also comprising 

with blanket cylinder 14 Carriage 132 is atuched to speed sensor means for providing a press speed signal; 

bfting cable 134. which extends up track 140 to conven- ^nd 

tional lifting means (not shown) to permit blanket coat- 45 responsive to the press speed signal for 

»ng assembly 100 to be raised to the position shown ,n controlling the speed of the plate coatcr motor and 

phantom in FIG. 1. for cleanmg or oOier scrvicmg. ^ j^j^ • coater motor. 

Conventional means, such as a linear hydraulic actuator . — of ^uim 5 «ih-f,« drf 

atuched to cable 134. are employed to pull carriage 132 J^l,^''^^^'^^^ 
to the r^^ p«i^ It will be appreciated by refer- 50 ^nrof S^^hitTcTlS^r ^J^^ 

ence to FIG. 3. that it is necessary to laterally translate Z 4^ mu uic mna&ci w/uauci. 

assembly 100 to the left before raising the carriage, in . apparatus of claun 2 further a>mpns. 

order that blanket coaling roller 106 wUl clear the pc- • Pickup roller for tranafemng a coating hquid to 

riphcry of plate cylinder 12. as the carriage is raised. the plate coating roller and a metenng roDer for con- 

When the carriage is raised, space is created on plat- 35 ^'o"^"* ^ ^^^^ transferred to the 

form 150 for an operator to service blanket coating pl«e coating roller. 

assembly 100. coating apparatus of claim 4 further compris- 

It will be understood that a second conuoUer unit "p^o*" "cans for routing the pickup roller and the 

similar to controller 20 is provided for controlling the metering roller. 

roution of pickup roller 104. metering roller 108 and 60 ^- coating apparatus of claim 5 wherein said 

coating roller 106. This controller is not shown in the control means is connected to sid motor means for vary- 

drawings, because the connections thereto would ob- ing the speed of the pickup roller and the metering 

scure the remaining elements of the invention and are m roller in response to the press speed signal, 

any event identical to those already shown and de- 7. The coating apparatus of claim 2 further compris- 

scribed in connection with the plate coater. As was the 65 ing a pickup roller for transferring a coating liquid to 

case in connection with spot coater 30. hydraulic motor the blanket coating rdler and a metering roller for 

14 drives coating roller 106 through an intermediate controlling the amount of coating liquid transferred to 

gear 152 in conventional fashion. the blanket coating roller. 
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8. The coating apparatus of claim 7 further compris- 
ing motor means for rotating the pickup roller and the 
mcicring roller. 

9. The coating apparatus of claim 7 wherein said 
control means is connected to said motor means for 5 
varying the speed of the pickup roller and the metering 
roller in response to the press speed signal. 

10. Coating apparatus for a printing press including a 
plate cyhnder and a blanket cylinder, comprising: 

a coating assembly including a coating roller engag- 10 
ing one of the plate cylinder and the blanket cylin- 
der, a pickup roller engaging the coating roller, and 
a metering roller; drive motors coupled to each of 
the coating roller, the pick up roller and the meter- 
ing roller; and 15 

speed sensor means coupled to a printing press and 
responsive to the speed of the press and coupled to 



8 



the drive motors for independently controlling the 
rotational speeds of at least two of the coating 
roller, the pickup roller and the metering roller. 

11. The coating apparatus of claim 10 in which the 
speed sensor means comprises a Uchometer coupled to 
the press. 

12. The coating apparatus of claim 11 in which the 
tachometer is coupled to the plate cylinder of the press. 

13. The coating apparatus of claim 10 comprising 
individual speed controllers for each of the drive mo- 
tors, so that the relative speed at the nip between any 
two adjacent rollers can be adjusted. 

14. The coating apparatus of claim 13 funher com- 
prising means for maintaining the relative speeds of the 
pickup, metering and coating rollers as the press speed 
varies. 



20 



25 



30 



35 



40 



45 



SO 



53 



60 



65 



W019598 



□ 



4? 



65 




liMilliiiliiliililllllili 

US005127329A 

United States Patent [19] [H] Patent Number: 5,127,329 

DeMoore et al. [45] Date of Patent: Jul. 7, 1992 



[54] VACUUM TRANSFER APPARATUS FOR 
ROTARY SHEET-FED PRINTING PRESSES 

[73] Inventors: Howard W, DeMoore, Dallas; 

Howard C, Secor, Coppell, both of 
Tex. 

[73] Assignee: Howard W. DeMoore, Dallas. Tex. 

[21] Appl. No.: m^H 

[22] FUed: Dec 18, 1990 

(51) Inta« B41F 13/02 

[52] U^. a 101/420; 101/231; 

101/232; 101/2J7; 101/492; 101/480; 271/276; 

271/277; 271/194 

[58] Field of Search 101/183. 231. 232, 217. 

101/216, 215, 492, 480, 408. 420; 271/194. 276. 

277. 82. 183 

[56] References Oted 

U.S. PATENT DOCUMENTS 

2.138.178 11/1938 Lang 34/162 

2.933,039 4/1960 CUyboum 101/183 

3.076.492 2/1963 Monks 133/85 

3.779.343 12/1973 Schuhmann 271/183 

4.060,235 11/1977 Weikel. Jr 271/174 

4,092,021 5/1978 Fletcher 271/176 

4.190.245 2/1980 Brandes 271/278 

4,479,645 10/1984 Pollich 271/183 

4,572,071 2/1986 Cappcl et al 101/183 

4,688,784 8/1987 Wirz 271/193 



4,722,276 2/1988 Tyler 101/419 

5,004,221 4/1991 Stark 271/194 

5,016,060 5/1991 Arai - 355/312 

FOREIGN PATENT DOCUMENTS 

3345201 4/1986 Fed. Rep. of Germany 101/232 

2434099 4/1980 France 101/232 

192641 8/1989 Japan 271/194 

Primary Examiner— Edgu S. Burr 
Assistant Examiner — Eiic P. Raciti 
Attorney, Agent, or Firm— Dennis T. Griggs 

[57] ABSTRACT 

A vacuum transfer apparatus for use in a sheet fed ro- 
tary printing press for supporting the imprinted side of 
a freshly printed sheet as it is moved from the press 
impression cylinder along a transfer path to a further 
processing station of the press, the apparatus including 
a vacuum chamber supporting a plurality of rotatable 
elongated rollers arrayed in spaced side»by*side parallel 
relationship laterally across the transfer path, and a 
vacuum pump connected to the chamber for producing 
a pressure differential across the freshly printed sheet to 
draw the unprinted side of the sheet into engagement 
with the support rollers by drawing air into the vacuum 
chamber through the spaces between the rollers as the 
sheet is pulled along the transfer path so that the printed 
side of the sheet can not be marked or marred. 

29 Claims, 6 Drawing Sheets 
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VACUUM TRANSFER APPARATUS FOR ROTARY 
SHEET-FED PRINTING PRESSES 

BACKGROUND OF THE INVENTION 5 

This invention relates to rotary sheet -fed o^set print- 
ing presses, and more particularly to a new and im- 
proved anti-marking vacutun transfer apparatus for 
supporting freshly printed sheets as they are moved 
between processing stations within the press. 

During the movement of sheets being printed 
through a rotary sheet-fed offset printing press, it b 
conventional to employ a transfer or dehvery system 
which engages and supports the wet ink side of the 
sheet as the sheet is moved between processing stations. 
Typically, a '^transfer" system denotes an apparatus 
disposed between the. several printing stations in the 
press and which functions to receive a freshly printed 
sheet from one impression cylinder and move the sheet 
to the next printing station for additional printing by a ^ 
further impression cylinder. A "delivery" system typi- 
cally denotes an apparatus which receives the freshly 
printed sheet from the last impression cylinder of the 
press, and delivers the sheet to the press delivery sta- 
tion, typically a sheet stacker. As used hereinafter, the 
term '"transfer" is intended to include both apparatus 
used to transfer a sheet between printing stations of the 
press and an apparatus used for delivering the sheets to 
the press delivery stacking station. 

One problem inherent in all transfer systems which 30 
engage and support the printed side of the sheet is that 
of marking and smearing the freshly apphed ink. In the 
past, efforts to reduce sheet marking and marring have 
included employing apparatus such as those referred to 
in the trade as skeleton wheels and cylinders, and which 3S 
have sheet engaging surfaces intended to minimize the 
area of sheet contact while still providing sheet support. 
Exemplary of such prior art devices are those discussed 
in the Background of the Invention of U.S. Pat. No. 
3.791,644 issued Feb. 12. 1974 to Howard W, DcMoorc 40 
entitled **SHEET HANDLING APPARATUS", 

Another approach employs a transfer system having 
a cylinder with a specially prepared friction reducing 
support surface covered by a fabric cloth, known in the 
trade as a **net*', and which is more fully described in 4S 
U.S. Pat. No. 4.402,267 issued Sep. 6. 1983 to Howard 
W. DeMoore, entiUed "METHOD AND APPARA- 
TUS FOR HANDLING PRINTED SHEET MATE- 
RIALS*\ That system, which is marketed under license 
by Printing Research, Inc. of Dallas. Tex. under itt 50 
registered trademark ''SUPER BLUE**, actually maxi- 
mizes the area of contact between the wet ink side of the 
sheet and the net covered surface of the transfer cylin- 
der. 

While the ' SUPER BLUE** system has received 33 
wide spread industry acceptance and has enjoyed sub- 
stantial commercial success, after protonged use it is 
often necessary that the fabric net be replaced due to a 
build-up of ink on the net surface, or as a result of the 
net becoming excessively worn and/or torn. While the 60 
''SUPER BLUE" system allows the fabric net to be 
replaced relatively quickly, replacement of the net still 
requires that the press be ^ut down, thereby resulting 
in periodic press down time. 

In many printing applications, only one side of the 65 
sheet receives ink from the blanket cylinders during 
each pass through the printing press. Applicants have 
found that in those situations where only one side of the 




sheet is to be printed, use of a transfer system which 
engages and supports the printed side of the sheet may 
be unnecessary and a transfer system can be used which 
engages and supports the nonprinted side of the sheet. 
For example, in non-pcrfector type printing presses, 
only one side of the sheet is printed during each pass 
through the press. In such presses, conventional transfer 
systems which support and engage the printed side of 
the sheet can be eliminated, and a transfer system which 
engages and supports only the nonprinted side of the 
sheet can be used. 

In U.S. Pat No. 2,933.039 issued Apr. 19. 1960 to 
Claybom et al.. entitled "SHEET TRANSFERRING 
MECHANISM", there is disclosed a transfer system 
for preventing sheet marking and which is intended to 
be a substitute for conventional transfer apparatus 
which engage and support the printed side of the sheet. 
That patent discloses a stationary curved sheet guide 
having a solid surface mounted adjacent to the path of 
the sheet transfer grippers and which supports the non- 
printed side of a freshly printed sheet as it is pulled by 
the grippers from the impression cylinder. As discussed 
in that patent, provision is made for creating a negative 
pressure between the sheet and the solid surface of the 
sheet guide so that the sheet is drawn into engagement 
with the sheet guide as it is pulled by the grippers from 
the impression cylinder. Since only the nonprinted side 
of the sheet is engaged and supported by the sheet' 
guide, marking and marring of the freshly printed sur- 
face cannot occur. 

In U.S. Pat. No. 4.572,071 issued Feb. 23. 1986 to 
Cappel et al., entitled "DEVICE FOR GUIDING 
SHEET PRINTED ON ONE OR BOTH SIDES", 
there is disclosed an improvement over the foregoing 
Claybom et al. patent, and which suggests employing a 
stationary curved sheet guide having an apertured solid 
support surface through which air can be drawn to 
create a negative pressure on the sheet, thereby to draw 
the nonprinted side of the sheet against the sheet guide. 
In this respect, this patent suggests that the sheet guide 
be formed as the surface of a plenum chamber coupled 
to a plurality of fans which can be selectively operated 
to either provide a negative pressure within the plenum 
chamber, or a positive pressure within the chamber 
such that the sheet can, respectively, be either drawn 
against the surface of the sheet guide in the case of 
single sided printing, or '^floated** above the surface of 
the sheet guide in the case of two sided printing. 

Applicants have found that with stationary sheet 
guide apparatus of the type disclosed in the Claybom et 
al. and Cappel et al. patents, since the sheet is drawn 
onto and pulled against the substantially solid support 
surface of the sheet gukie, the nonprinted side of the 
sheet may tend to be scratched and marred as it slides 
over the solid support surface. Further, use of station- 
ary sheet guide apparatus of ihe types suggested by the 
Claybom et al. and Cappel et al. patenu may result in 
the sheet being pulled partially or fully from the transfer 
grippers due to the high frictional force created be- 
tween the sheet and the supporting surface of the sheet 
guide, thereby resulting in sheet misalignment and de- 
stroyed registration for subsequent printing by the next 
printing unit. 

As will become more apparent hereinafter, the pres- 
ent invention provides a new and improved transfer 
apparatus for supporting the nonprinted side of a sheet 
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which solves the foregoing problems in a novel and the apparatus of the present invention can be selectively 
unobvious manner. used to transfer freshly printed sheets which are to be 

SUMMARY OF THE INVENTION printed on only one side during a single pass through 

the press, and can be inactivated when used during 
The present invention provides a new and improved 5 two-sided printed operations, 
vacuum transfer apparatus for conveying freshly These and other features and advantages of the pres- 
pnnied sheets between processing stations within a cnt invention will become more apparent from the foU 
pnnung press by supportmg the sheet on the nonprinted Jowing detailed description, taken in conjunction with 
side in such a manner as to insure that the sheet is not the accompanying drawings which illustrate, by way of 
scratched or marred, and precise sheet registration is 10 example, the principles of the invention, 
maintamed. The apparatus of the mvention is relatively 

inexpensive to manufacture, highly reliable in use, and BRIEF DESCRIFTION OF THE DRAWINGS 
can be readily installed in existing presses as a replace- FIG. 1 is a fragmentary side elevational view sche- 
ment for traditional transfeapwatus, or as Malte^^^ matically showing an anti-marking vacuum transfer 
tive transfer system usable when only one sided sheet 15 apparatus constructed in accordance with the present 

^T^.V^^'^^'^^t.^ * *• u invention and mounted in a transfer station of a Hcidel- 

In acconJance with the present mvention, the vac- ^ jqj Speedmaster press- 

*rr^^^ an arcuate array of HG. 2 is^nlargedrisolited perspective >;iew of the 

support rollers adapted to engage and support the non- ^^^^ ^ apparatus of FIG. Iwithout the press 
pnnted side of a freshly printed sheet as it is moved 20 components, and iuS^ng the 
from the unpression cylinder along the Uansfer path. pumpT muau^ung mc ai^aratus coupica lo a 

The support rollers are mounted to a frame for rotation ^ x^Fj, , ; , . - ^ i ^ j 

in side-byside spaced relationship, and are arrayed to » fragmenUry exploded perspec- 

extend laterally across the tran^-^r path. Tlie frame view ofthe mountmg for a support roller and b^^^^ 

which supports the rollers has substantially closed sides 25 a«f«Wy of the roller array used m one preferred 
and forms a vacuum chamber with the rollers defining a f»^«n«»« of the vacuum transfer apparatus of FIG. 
face of the chamber adjacent the transfer path. The * . . , ^ ^ ^ , 

vacuum chamber fonned by the frame and support ^ * *^ enlarged perspecuve view of the frame 
rollers is coupled to a vacuum producing source such as formmg a vacuum chamber of the vacuum transfer 
a fan or pump for creating a negative pressure within 30 «PPa«t"s of P^G. 1. and shown with the roller array 
the chamber to pull air into the chamber between the '^^^ illustration; 
spaced rollers. As air is pulled through the space be- . ^ " enlarged sectional view taken substan- 
tween the rollers into the vacuum chamber, the non- ^ 2; 

pnnted side of a freshly printed sheet is drawn into ^ " * fragmentary plan view of the roller array 

engagement with the support rollers which rotate with 35 vacuum transfer apparatus shown in FIG. 2 with 

the sheet to support and covey the sheet along the trans- toWct spacing dimensions of the exemplary embodiment 
fer path. In this manner, friction between the sheet and added; 

the support rollers is substantially eliminated, thereby 7 is an isolated plan view of a large diameter 

preventing the possibility of scratching or marring the ^^^^^ ^ roller array used in the vacuum transfer 
nonprinted side of the sheet, and insuring that the sheet 40 apparatus of FIG. 1. and showing the roller dimensions 
is not pulled from the transfer grippers so as to destroy ^^e exemplary embodiment; 
sheet registration. FIG. 8 is a fragmentary perspective view illustrating 

Additionally, the support roller array is designed and support roller array used in an alternative embodi- 

dimensioned to provide a larger air flow volume adja- ^or positively driving the rollers; and 

cent the leading edge of the transfer apparatus to facili- 45 ^O. 9 is an enlarged fragmentary perspective view 
ute initial sheet redirection or "sheet break*' as it leaves showing the mounting for the support rollers of the 
the impression cylinder, and the individual rollers adja- embodiment of FIG. 8. 

cent the leading edge of the vacuum transfer device are DETAILED DESCPtPTfON OF THE 

contoured to pennit the roller array to be mounted as PR^ISS^ 

closely as possible to the transfer path, thereby to climi- 50 PRESENTLY PREFERRED EMBODIMENT 
nate minimize the possibility of sheet marking and mis- As shown in the exen^lary drawings, the present 
registration, and to reduce the vacuum requirements of invention is embodied in a new and improved anti- 
the system. In one embodiment, the rollers are mounted marking vacuum transfer apparatus 10 primarily in- 
to the frame of the vacuum chamber for free rotation tended for use in a sheet fed, offset rotary printing press 
about their longitudinal axes, and in another embodi- 55 of conventional design, to engage and support the non- 
ment, the rollers are positively driven about their axes printed side of a freshly printed sheet 12 as it is moved 
to rotate at the same speed as that of the speed of travel from an impression cylinder 14T>f the press to a further 
of the sheet along the transfer path. In either case, the processing station within the press. In this instance, 
rollers support the sheet such that relative motion be- sheets 12 to be printed are pulled by sheet grippers 16 
tween the sheet and support surfaces of the rollers b 60 atuched to the impression cylinder 14 through the nip 
minimized to prevent scratching or marring of the un- between the impression cylinder and a blanket cylinder 
printed side of the sheets, and to prevent the sheet from 18 where ink is applied to one side of the sheet. After 
being pulled out of the transfer grippers. ink has been applied to the printed face of the sheet 12, 

When installed in existing printing presses, the vac- a transfer conveyor 20 grips the leading edge of the 
uum transfer apparatus of the invention can be used to 65 sheet at the impression cylinder 14, and pulls the sheet 
supplement existing transfer systems, or to replace such from the impression cylinder, around the transfer appa- 
systems. When used as a supplement to existing transfer raius 10. and then to a further processing sution within 
systems, such as when instaUed in a perfector type press. the press. typk»Ily to another impression cylinder for 
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further printing or to the press delivery stacker (not that the supporting surfaces of the rollers lie along the 
shown). transfer path P or very sightly spaced radially out- 

Herein, the transfer conveyor 20, which is also of wardly therefrom (that is, toward the vacuum transfer 
conventional design, comprises a pair of endless chains apparatus 10) so that as a sheet 12 is supported and 
22 (only one of which is shown) trained about sprocket S conveyed along the rollers, the grippers io can pass 
wheels 24 laterally disposed on each side of the press over the rollers and the sheet will not engage any other 
and centrally supported by a drive shaft 26. Extending apparatus in the press, including any conventional trans- 
laterally across the endless chains 22 at spaced intervals fer system components that may be present. Thus, the 
are sheet gripper assemblies 28 carrying a plurality of printed side of the sheet 12 will be maintained out of 
conventional sheet grippers 30 which operate to grip 10 contact with any other apparatus, and can not possibly 
the leading edge of the sheet 12 at the impression cylin- be mariced, smeared or otherwise marred during the 
der 14, and move the sheet along the transfer path de- transfer. 

fined by the path of movement of the chain conveyors, In mounting the vacuum transfer apparatus 10 to the 
the transfer path being herein generally designated by press, it is important to attempt to position the upper 
the arrows P. It should be noted that in conventional 15 end of the frame 34 as close to the impression cylinder 
printing presses, the drive shaft 26 supporting the 14 as practically possible to insure a smooth transfer of 
sprocket wheels 24 typically also functions to si^>port sheets 12 from the impression cylinder to the support 
many of the conventional transfer systems such as skele- rollers 32. While different types of mountings may be 
ton wheels, transfer cylinders, and the like. As will required for different types of printing presses, herein 
become more apparent hereinafter, the vacuum transfer 20 the vacuum transfer apparatus 10 of the exemplary 
apparatus 10 of the present invention can be positioned embodiment is illustrateid mounted in a Heidelberg 102 
within the press with or without removing the conven- Spcedmaster press. As shown, the frame 34 is mounted 
tional transfer apparatus then existing in the press. to the press adjacent its upper end by a pair of mounting 

In accordance with the present invention, the vac- brackets 58 coupled to the press frame, and at its lower 
uum transfer apparatus 10 includes an arcuate array of 25 end by a pair of laterally spaced stanchions 60 sup- 
support rollers 32 disposed along the transfer path P to ported by the floor on which the press stands. In this 
engage and support the nonprinted side of a freshly instance, the particular press shown has a rotating shaft 
printed sheet 12 in such a manner to insure that scratch- 62 extending laterally across the press parallel with the 
ing and marring of the nonprinted side of the sheet does impression cyhnder 14, and which limits the location of 
not occur, and that sheet registration is maintained. The 30 the vacuum apparatus 10 within the press. The stan- 
vacuum transfer apparatus 10 of the invention is rela- chions 60 herein include foundation blocks 64 coupled 
lively inexpensive to manufacture, highly reliable in to the frame 34 by vertical legs 66 bolted to mounting 
use, and can be readily installed in most existing presses blocks 68 secured to the bottom wall 42 of the frame, 
with out requiring modification of existing transfer sys- In accordance with an important aspect of the present 
tems. 33 invention, the support rollen 32 are each mounted to 

Toward the foregoing ends, the support rollers 32 are the frame 34 for roution so as to minimize any tendency 
mounted for roution to a frame, generally designated of the sheets 12 to slide or skid over the roller support 
34, and arrayed to extend side-by»side in spaced, parallel surfaces which could result in scratching or marring of 
relation laterally across substantially the full width of the nonprinted side of the sheeL To achieve this end, in 
the transfer path P. In this instance, the frame 34 is 40 one presently preferred embodiment, the rollers 32 are 
formed to create an internal vacuum chamber 44 de- mounted for free rotation (see FIGS. 2 and 3), and in 
fmed by upper and lower end walls, 36 and 38, respec- another embodiment, the rollers are positively driven 
lively, a pair of laterally spaced side walls 40, and a rear about their axes of roution (see FIGS. 8 and 9). In this 
wall 42. Each of the side walls 40 has an arcuate shape respect, due to the high volume of particulate material 
corresponding to the arc of curvature of the transfer 43 which is present in a press environment during use, such 
path P, and the support rollers 32 are mounted to the as paper dust, anti-offset powder, and other harmful 
side walls opposite the rear waU 42 so that the rollers materials, it is desirable that the rollers 32 be readily 
overhe the vacuum chamber 44 and form an arcuate replaceable in the event of a roller malfunction, 
path corresponding to that of the transfer path. Inter- Toward this end, in the presently preferred embodi- 
connected with the vacuum chamber 44 b a manifold 46 30 ment best seen in FIG. 3, each roller 32, which prefera- 
coupled by suitable air ducts 48 to a vacuum producing bly is made of tubular or solid aluminum stock, is 
source 50, herein comprising a squirrel cage-type sue- mounted for free roution to the side walls 40 of the 
tion fan 52 driven by an induction motor 54. As shown frame 34 by stub axles 70 removably secured to the side 
in FIG. 2, a suction air plenum 56 is interposed between walls by set screws 72. Each stub axle 70 has an outer 
the fan 52 and the air ducts 48, such that when the fan 55 end portion which herein projects through a bore 74 
is operated, air is pulled from the plenum by the fan, formed in the side wall 40 of the frame 34, and is pro- 
thereby creating a negative pressure within the plenum vided with an annular recess 76 into which the set screw 
to pull air from the vacuum chamber 44 through the air 72 projects, a threaded opening 78 being provided in the 
ducts. side wall to intercept the bore. The inner end portion of 

As a result of the creation of a negative or vacuum 60 the stub axle 70 extends into a central opening 80 
pressure within the vacuum chamber 44, air is drawn formed through the inner race 82 of a sealed bearing 84. 
into the chamber through the spaces between the sup- The outer race 86 of the bearing 84 is friction fit into an 
pon rollers 32. This air flow creates a suction force axial bore 88 formed in the end of the roller 32, and the 
along the transfer path P which will cause a sheet 12 mounting is completed by positioning a donut-shaped 
being pulled from the impression cylinder 14 by the 65 washer 90 between the bearing 84 and the side wall 40. 
transfer conveyor 20 to be drawn into engagement with With this arrangement, the roller 32 is free to route on 
the suppon surfaces of the rollers 32. Preferably, the the bearing 84 about the stub axle 70, and can be quickly 
support rollers 32 are mounted to the side walls 40 such and easily released for removal from the frame 34 sim- 
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ply by removing the set screws 72 and withdrawing the 
stub axles from the bearings through the bores 74. 

In an alternative embodiment best seen in FIGS. 8 
and 9, the rollers 32 may be mounted to the frame 34 to 
be positively driven at the same surface speed as the 
speed of the sheet 12 moving along the transfer path P 
so that no relative motion between the sheet and the 
support surface of the rollers can occur. In this instance, 
the rollers 32 have pinion gears 71 driving! y coupled to 



8 



resistance to forward movement due to the lower level 
of suction force exerted by the vacuum transfer appara- 
tus 10. 

To achieve the desired air flow difTerenttal, the pres- 
ently preferred embodiments of the invention employ 
the combined effects achieved by forming a panition in 
the vacuum chamber 44, and increasing the effective 
area between the support rollers 32 disposed adjacent 
the impression cylinder 14. As best can be seen in FIG. 



each other through idler gears 73 mounted to the side 10 4» a divider wall 96 is secured to the rear wall 42 to 



walls 40 of the frame 34, the initial pinion gear being 
driven by a suitable drive gear 75 coupled to the press, 
for example, coupled to the drive shaft of the impression 
cylinder 14. While any stiitablc drive source from the 
press can be used, what is important is to select suitable 
drive gear 75, idler gear 73, and pinion gear 71 ratios 
that will insure thai the support rollers 32 each are 
driven at the same speed as the speed of travel of the 
sheet along the transfer path P. 



extend laterally across the inside of the vacuum cham* 
ber 44, and separates the chamber into upper and lower 
portions, designated 44A and 44B. respectively. As 
shown, the upper chamber portion 44A comprises ap- 
15 proximately one third the total vacuum chamber area, 
while the lower portion 44B constitutes the remaining 
approximately two thirds. The manifold 46 herein is 
formed to provide three air openings into the vacuum 
chamber 44, two of which, designated by reference 



To permit the driven rollers 32 to be releasably 20 numerals 92A and 92B, communicate with the chamber 



mounted to the frame 34, herein each roller includes an 
axle 77 fixed to the end of the roller and which extends 
through the inner race 79 of a sealed bearing 81 releas- 
ably retained in a bore 83 formed in the side wall 40, the 
bearing herein being retained in the bore by a remov- 
able set screw 85. Each pinion gear 71 is retained on the 
end of the axle 77 by a key 87 mounted in key-ways 89 
and 91 formed, respectively, in the axle and pinion gear, 
and a C-shaped reuiner 93 removably mounted in an 
annular groove 95 formed adjacent the end of the axle. 
Preferably, only one end of the roller array will include 
pinion gears 71, it being understood that the ends of 
each of the rollers 32 opposite the driver ends can be 
similarly mounted to the side walls 40 but will not in- 
clude pmion gears. 

To insure that the transfer of sheets 12 from the im- 
pression cylinder 14 to the vacuum transfer apparatus 
10 is accomplished smoothly and in such a manner as to 
eliminate the possibility of the sheet coming into 



upper portion 44A, and the third, designated 94, com- 
municating with the chamber lower portion 44B. In this 
manner, a substantially greater air flow through the 
vacuum chamber upper ponion 44A can be accommo- 
dated than that through the chamber lower portion 
44fi, thereby substantially increasing the suction force 
exerted on a sheet 12 as it is initially pulled onto the 
vacuum transfer apparatus 10. 

To provide a greater air flow area along the transfer 
path P between support rollers 32 adjacent the impres- 
sion cylinder 14, it is possible merely to space the sup- 
port rollers in this area further apart along the side wall 
40 of the frame 34. However, it has been found that 
superior results can be achieved by forming the initial 
35 support rollers 32 overlying the vacuum chamber upper 
pomon 44A to have an effective diameter larger than 
the remaining support rollers, and to form the roller 
support surfaces to have a contoured shape to create 
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30 



areas of roller separation which are enlarged Forma- 
contact with other parts of the press, it is important that 40 tion of the initial support rollers 32 in this manner in- 
a sheet be quickly and smoothly brought into contact sures that the sheets 12 being transferred will have ade- 
with the support rollers 32 as it is initially pulled from quate support and not be drawn or deflected into the 
the impression cylinder by the transfer grippers 30. To space between the rollers, and permits the initial rollers 
achieve this result, the vacuum transfer apparatus 10 to be mounted closer to the transfer path P than would 
must rapidly change the direction of travel of the sheets 45 otherwise be permitted, this further aiding in a smooth 
12 as each sheet leaves the surface of the impression and uniform transfer of sheets from the impression cyl- 
cylinder 14. Moreover, this reversal of direction, re- inder 14 to the vacuum transfer apparatus 10. 
ferred in the trade as "sheet break", must be accom- With primary reference to FIGS. 5 and 6, the array of 
plished smoothly and uniformly to insure that the sheet support rollers 32 herein includes three initial rollers, 
is not pulled fully or partially out of the gri|^>en of the SO designated 32A, of relatively larger diameter disposed 



transfer conveyor since movement of the sheet in the 
grippers will result in sheet misregistration. 
' To achieve these ends, the vacuum transfer apparatus 
10 of the present inventicm includes means for providing 
a greater anoount of air flow, and hence a greater suc- 
tion force, along the transfer path P for the portion of 
the transfer apparatus adjacent the impression cylinder 
14 than that for the portion of the apparatus further 
along the transfer path P. By providing a larger air flow 
into the vacuum chamber 44 m the portion of the vac- 
uum transfer apparatus 10 adjacent the impression cyl- 
inder 14, the leading edge of a sheet 12 being transferred 
can be caused to be pulled rapidly against the support 
rollers 32, thereby to effect a rapid sheet break. As the 



to overlie the vacuum chamber upper portion 44A, and 
eight rollers of relatively smaller diameter, designated 
32B, overlying the remainder of the vacuum chamber 
44. In the exemplary embodiment, it has been found that 
55 with rollers 32 having a length of 40 inches, satisfactory 
results can be achieved by using a 1/16 inch spacing 
between each support roller, and large diameter rollers 
32A having a maximum diameter of one inch with small 
diameter rollers 32B having a i inch diameter. Prefera- 
60 biy, the top wall 38 and the bottom wall 36 of the frame 
34 are also formed to provide a 1/16 inch gap with the 
adjacent roller 32 so that the total area of the vacuum 
transfer apparattis 10 defined along the transfer path P is 
approximately 41 inches wide by 9 J inches long, or a 



sheet 12 progresses further along the transfer path P, 65 total of approximately 399i square inches. Since the 



less air flow is required to maintain the sheet in engage- 
ment with the support rollers 32, and the sheet will 
remain engaged with the rollers yet experience a lower 



vacuum chamber upper portion 44A is approximately 
one third the total area of the vacuum chamber 44 along 
the transfer path P, the area of the upper portion is 
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approximately 133i square inches, and that of the vac- 
uum chamber lower portion 44B is approximately 266^ 
square inches. 

To provide an increased air flow area between the 
large diameter rollers 32A, the sheet support surface. 5 
designated 98» is contoured by forming areas of reduced 
diameter along the length of the roller, preferably by 
spaced recesses 100 formed between areas of full diame- 
ter. In this instance, the recesses 100 are formed in each 
large diameter roller 32A so that the roller diameter is i 10 
inch at the recess, thereby providing an effective air 
inlet increase between adjacent recesses of the large 
diameter rollers of i inch. 

Provision of recesses 100 also permits the large diam- 
eter rollers 32A to be located closer to the tranter path 15 
P since the recesses permit the grippers 30 of the trans* 
fer conveyor 20 to pass below the support surface 98 of 
the rollers. Typically, the grippers 30 of a transfer con- 
veyor 20 project approximately 1 inch beyond the grip- 
per chain 22 in the direction radially outwardly with 20 
respect to the axis of the drive shaft 26 of the sprocket 
wheels 24. By locating the recesses 100 along the large 
diameter rollers 32A to coincide with the locations of 
the grippers 30, the grippers can pass freely through the 
recesses. Accordingly, the support surface portions 98 23 
of the large diameter rollers 32A can be positioned to be 
substantially tangent to the true transfer path P, thereby 
providing a more smooth and uniform transition for the 
sheet 12 as it initially engages the vacuum transfer appa- 
ratus 10. 30 

In the exemplary embodimentv the recesses 100 are 
each approximately 1-9/16 inch wide, but are not uni- 
formly spaced along the large diameter rollers 32A. 
Rather, the location of the recesses 100 has been se- 
lected to coincide with the location of the grippers 30 3S 
found on the transfer conveyor 20 of the Heidelberg 102 
Speedmaster press. In that particular type of press, the 
grippers 30 are spaced more closely together along the 
gripper bars 28 from the mid point laterally outwardly 
toward the ends at the chains 22 so that the recesses 100 40 
must be similarly spaced to permit the grippers 30 to 
travel past the large diameter rollers 32A. With the 
recesses 100 dimensioned and located as shown in FIG. 
6. the total effective air inlet area along the transfer path 
P defined by the larger diameter rollers 32A overlying 43 
the vacuum chamber upper portion 44A is approxi* 
mately 27.8 square inches, and that defmed by the 
smaller diameter rollers 328 overlying the vacuum 
chamber lower portion 44B is approximately 70.5 
square inches. Thus, considering that the vacuum cham- 30 
ber upper portion 44A is one third the area of the over- 
all vacuum chamber 44 and that there are two manifold 
openings 92A and 92B to the upper portion, the volume 
of air flow into the upper chamber is substantially 
greater, herein approximately twice that of the volume S3 
air flow into the vacuum chamber lower portion 44B 
which has only one manifold opening 94. With this 
relationship, it has been found that the sheet 12 will 
rapidly transfer smoothly and uniformly to the vacuum 
transfer apparatus 10, and will not be puQed from the 60 
grippers so as to destroy registration. 

While the foregoing specific dimensions have been 
set forth for the exemplary embodiments shown in -the 
drawings, it should be appreciated that other types of 
presses may require that the spacing and width of the 65 
recesses 100 be altered to suit the particular press. It is 
important to note that in selecting the particular spacing 
and width of the recesses 100, the efTective air inlet area 
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into the vacuum chamber upper portion 44A should be 
made to have approximately the same or greater effec- 
tive area as that of the vacuum chamber lower portion 
44B so that the air flow volume through the upper 
portion is substantially greater, preferably approxi- 
mately twice that of the air flow volume through the 
lower ponion. This will insure that the sheet 12 will be 
smoothly and uniformly drawn rapidly onto the vac- 
uum transfer apparatus 10 as it is initially pulled from 
the impression cylinder 14 so that the printed side of the 
sheet can not contact any other apparatus in the press. 

Moreover, while the exemplary embodiments have 
been presented in the context of a press having a trans- 
fer conveyor 20 employing chains 22 and gripper bars 
28. the vacuum transfer apparatus 10 can equally be 
used with presses having other types of transfer convey- 
ors since the vacuum transfer appiaratus 10 of the inven- 
tion will prevent the wet inked side of a sheet 12 from 
coming into contact with other press apparatus such as 
transfer wheels and cylinders. Thus, when used for 
example in a perfecting type press, the vacuum transfer 
apparatus 10 can be ii^alled to supplement the existing 
transfer system without requiring removal of the exist- 
ing transfer system. In such a case, the vacuum transfer 
apparatus 10 can be used when ever one sided sheet 
prindng is to be done, and than deactivated when the 
press is used in the perfector mode for two sided sheet 
printing. 

Further, it should be apparent that the principles of 
the present invention can be adopted for use in various 
types of rotary sheet fed presses, and that one or more 
vacuum transfer apparatus can be used in such presses in 
the transfer or delivery station or both. Nforeover, 
while the foregoing discussion has been directed to the 
use of a plurality of support rollers, in very small rotary 
sheet fed presses it may be possible to employ the princi- 
ples of the invention with only a single rotatably 
mounted support roller with the air flow into the vac- 
uum chamber being around the roller through the 
spaces between the roller and the supponing frame of 
the vacuum chamber. 

Those skilled in the art will appreciate that a variety 
of changes and modifications to the present invention 
can be made without departing from the spirit and 
scope of the invention as defmed by the appended 
claims. 
We claim; 

1. In combination with a rotary sheet fed off-set print- 
ing press including a plurality of spaced processing 
sutioos each interconnected by a sheet transfer means 
for transferring sheets downstream along a transfer path 
from one processing station to the next, said processing 
stations including at least one upstream sheet printing 
station and a downstream sheet delivery station with 
each printing sution having a blanket cylinder and an 
impression cylinder extending laterally within the press 
and arranged to apply wet ink to one side of a sheet 
moving downstream through the press, at least one of 
said sheet transfer means including a transfer conveyor 
having means for gripping and pulling a freshly printed 
sheet from the impression cylinder and moving said 
sheet downstream along said transfer path to the next 
processing station of the press, a vacuum transfer appa- 
ratus comprising: 
a frame defining an upwardly open sided vacuum 
chamber having a leading end and a trailing end 
and defining therebetween an upstream chamber 
ponion and a downstream chamber portion, said 
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frame being disposed to extend laterally across said chamber portion of said vacuum chamber than the air 

transfer path below said transfer conveyor with flow into said downstream chamber portion of said 

said leading end closely adjacent said impression vacuum chamber. 

cylinder; 11. A vacuum chamber apparatus as set forth in claim 
a plurality of elongated generally cylindrical-support 5 10 wherein the minimum spacing between each support 

rollers rotalably mounted to said frame overlying roller of said array is approximately 1/16 inch, 

said upwardly open side of said vacuum chamber 12. a vacuum transfer apparatus as set forth in claim 

between said leading and trailing ends and arrayed 2 wherein said means for producing said differential air 

m closely spaced side-by-side relation with adja- flow comprises providing annular recesses in the sur- 
cent sides of said rollers defining therebetween air 10 faces of said support rollers overlying said upstream 

inlet spaces to said vacuum chamber; chamber portion of said vacuum chamber, 

means communicating with said vacuum chamber for 13. a vacuum transfer apparatus as set forth in claim 

creating a negative pressure within said chamber to 12 wherein said greater air inlet space is formed to 

cause air to flow through said air inlet spaces be- produce approximately twice the air flow into said 
twccn sud rollers into said chamber for drawing 15 upstream chamber portion than that into said down- 

the unprmted side of a sheet bemg moved by said chamber portion of said vacuum chamber, 

transfer conveyor along said transfer path mto 34 ^ ^^^^ transfer apparatus as set forth in claim 

engagement with said support roUer^ and 13 therein each of said support rollers is mounted to 

means for producing a diffcrenoal air flow mto said ^^^^^^ longitudinal axis, 

vacuum chamber between said leadmg and trailmg 20 15 ^ ^^^^ apparatus as set forth in claim 

ends by causmg a substanually grwiier volume of ^3 j^^j^^^ ^^^y driving said support 

Z o r ^If^. '^""^ in t^ed relation with the dowi^tream m^e- 

the air flow mto said downstream chamber pornon. ^ ^ ^ 

whereby said differential air flow causes said sheet ,1 " * p**"- 

to be drawn more flnnly into engagement with said 25 , transfer apparatus as set forth m claim 

rollers overlying said upstream chamber portion !^ substantially ^ter air mlet space is 

than into engagLent >^th said rollers ov^lying formed by annular recess« provided at spaced intervals 

said downstreaii chamber portion. ^^^'IS ? « »^ '««^ ^^'^^ ^ . , . 

2. A vacuum transfer apparatuTas set forth in claim 1 , A vacuum transfer apparatus 1^ set forth m claim 
wherein said means for producing said differential air 30 1 including m«ms for scgmentmg said vacuum cham^ 
flow includes means providing a substantially greater mto said upstream portion and said 
air inlet space between said support rollers overlying downstream portion, said sclented upstrwm chamber 
said upstream chamber portion ofsaid vacuum chamber portion Mvmg a substantially smaller chamber area 
than the air inlet space defined between said support ^han the area of said segmented downstream chamber 
rollers overlying said downstream chamber portion. 35 portion. 

3, A vacuum transfer apparatus as set forth in claim 2 In combmation with a rotary sheet fed off-set 
wherein said support rollers include at least one roller pnnting press including a pluraUty of spaced processing 
having an enlarged diameter, said at least one roller stations each interconnected by a sheet transfer means 
overlying said upstream chamber portion of said vac- fo*" transferring sheets along a transfer path extending 
uum chamber. 40 downstream from one processing station to the next, 

A vacuum transfer apparatus as set forth in claim 3 processing stations including at least one upstream 

wherein said greater air flow spacing is formed by annu- sheet printing sution and a downstream sheet delivery 

lar recesses spaced along the length of said at least one * ««»on with each printing sution having a blanket cylin- 

roUer. der and an impression cylinder extending laterally 

5. A vacuum transfer apparatus as set forth in claim 4 43 within the press and arranged to apply wet ink to one 
wherein said annular recesses are formed to provide side of a sheet moving downstream through the press, at 
approximately twice the air flow into said upstream one of said sheet transfer means including a trans- 
chamber portion ofsaid vacuum chamber than that into conveyor having means for gripping and pulling a 
said downstream chamber portion of said vacuum freshly printed sheet from the impression cylinder and 
chamber. SO moving said sheet downstream along said transfer path 

6. A vacuum transfer apparatus as set forth in claim 5 to the next processing station of the press, a vacuum 
wherein said means for creating said negative pressure transfer apparatus comprising: 

includes a vacuum producing pump coupled in fk)w ^ frame having leading and trailing end walls and 

communication with said vacuum chamber. laterally spaced side walls interconnected with a 

7. A vacuum transfer apparattis as set forth in claim 6 55 rear wall to define an upwardly open sided vacuum 
wherein each ofsaid support rollera is mounted to said chamber, and including means defining an initial 
frame for free rotation about its longitudinal axis. chamber portion and a final chamber portion, said 

9. A vacuum transfer apparatus as set forth in claim 7 frame being disposed with said leading end wall 

wherein each of said support rollers is mounted to said positioned closely adjacent said impression cylin- 

frame by bearings and axles. «o der and extending laterally across a portion of said 

9. A vacuum transfer apparatus as set forth in claim 6 transfer path below said transfer conveyor, 
including means for rotatably driving said support rol- a plurality of elongated generally cylindrical support 
lers in timed relation with the downstream movement rollers mounted to said frame side walls in closely 
of said sheet along said transfer path. spaced side-by-side parallel relation to extend later- 

10. A vacuum transfer apparatus as set forth in claim 65 ally over said upwardly open side of said vacuum 
4 wherein said at least one roller comprises three such chamber and across said transfer path, the spaces 
rollers, and said annular recesses are formed to provide between adjacent rollers defining elongated air 
approximately twice the air flow into said upstream inlet spaces through which air can flow into said 
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vacuum chamber, said rollers each being mounted 
for rotation about its respective longitudina] axis; 

means communicating with said vacuum chamber for 
producing a negative pressure within said chamber 
to draw air around said rollers through said air inlet 
spaces into said chamber thereby to draw the un- 
printed side of a freshly printed sheet into engage- 
ment with said support rollers as said sheet is puUed 
from said impression cylinder and moved along 
said transfer path by said transfer conveyor; and 

means for providing a substantially greater volume of 
air flow into said initial chamber portion Uian the 
air flow into said Anal chamber portion to draw 
said sheet more firmly into engagement with said 
rollers overlying said initial chamber portion than 
into engagement with said rollers overlying said 
final chamber portion. 

19. A vacuum transfer apparatus as set forth in claim 20 

18 wherein said means for providing said greater air 
flow includes providing a substantially greater inlet 
spacing between said support rollers overlying said 
mitiai chamber portion of said vacuum chamber than 
the inlet spacing defined between the support rollers 
overlying said final chamber portion. 

20. A vacuum transfer apparatus as set forth in claim 

19 wherein said support rollers overlying said initial 
vacuum chamber portion have annular recesses spaced 30 
along their length to form said greater spacing. 

21. A vacuum transfer apparatus as set forth in claim 

20 wherein said support rollers overlying said initial 
vacuum chamber ponion have a diameter greater than 
said support rollers overlying said fmal vacuum cham- 
ber portion. 

22. A vacuum transfer apparatus as set forth in daim 

21 wherein said recesses are dimensioned to produce 
approximately twice the air flow into said initial vac 
uum chamber ponion than that into said flnal vacuum 
chamber portion. 

23. A vacuum transfer apparatus as set forth in claim 

22 wherein the minimum spacing between each of said 
plurality of suppon rollers is approximately 1/16 inch. 

24. A vacuum transfer apparatus as set forth in claim 

23 wherein said means for creating said negative pres- 
sure includes a vacuum producing pump coupled in 
flow communication with said vacuum chamber. 50 
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25. A vacuum transfer apparatus as set forth in claim 
23 wherein each of said support rollers is mounted to 
said frame for free rotation about its longitudinal axis. 

26. A vacuum transfer apparatus as set forth in claim 
21 wherein each of said suppon rollers is mounted to, 
each of said side walls by a sealed bearing and axle. 

27. A vacuum transfer apparatus as set fonh in claim 
26 wherein said recesses in said large diameter support 
rollers are spaced to permit the transfer conveyor grip- 
ping means to pass freely over said rollers. 

28. A methoid of supporting a freshly printed sheet 
during a downstream transfer of the sheet from an im- 
pression cylinder of a sheet fed rotary printing press to 
a further downstream processing station of the press 
comprising the steps of: 

gripping the leadmg edge of the freshly printed sheet 
as it emerges from the impression cylinder and 
pulling the sheet therefrom; 
conveying the freshly printed sheet downstream 
along a transfer path such that the unprinted side of 
the sheet passes over a vacuum chamber having a 
plurality of rotatable suppon rollers disposed later- 
ally across the transfer path in overlying relation 
with said chamber and arrayed in closely spaced 
side-by-side relation; 
applying a negative pressure to the vacuum chamber 
to produce a flow of air into the chamber around 
the suppon rollers to draw the sheet into engage- 
ment with the suppon rollers as the sheet is con- 
veyed downstream over the vacuum chamber; and 
creating a substantially greater flow of air into the 
chamber around the suppon rollers overiying an 
upstream portion of the chamber than the flow of 
air around the rollers overlying the portion of the 
. chamber downstream of the upstream portion, 
whereby the unprinted side of the sheet is drawn 
more firmly into engagement with the suppon 
rollers overlying the upstream chamber portion 
than into engagement with the suppon rollers 
overlying the portion of the chamber downstream 
of the upstream ponion as the sheet is conveyed 
along the transfer path. 
29. The method as set forth in claim 28 wherein said 
greater flow of air is created by drawing a larger vol- 
ume of air around the suppon rollers overiying said 
upstream chamber portion of the vacuum chamber than 
that drawn around the suppon rollers overlying the 
portion of the chamber downstream of the upstream 
portion. 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick*up roller for supplying aqueous coating loaterial 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder during coating 
operations. 

22 Claims, 5 Drawing Sheets 
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disclosed in U.S. application Ser. No. 07/630,308 filed 

COAnNG APPARATUS FOR SHEET-FED, Dec. 18. 1990 entitled Vacuum Transfer Apparatus for 

OFFSET ROTARY PRINTING PRESSES Sheet-Fed Printing Presses now U.S. Pat. No. 

5,127,329. That application, the disclosure of which is 

BACKGROUND OF THE INVENTION 3 also incorporated herein by reference, discloses an ap- 

This invention relates to sheet-fed, offset rotary print* paratus which can be employed to draw the unprinted 

ing presses, and more panicularly, to a new and im- «<ie of a freshly printed sheet into engagement with 

proved apparatus for the in-line application of protec- tollers which support the sheet on the unprinted side 

tive and decorative coatings to the printed surface of during transfer or delivery of the sheet from the impres- 

freshly prinied sheets. sion cylinder after printing so that the wet ink on the 

Conventional sheet-fed, offset rotary printing presses freshly printed sheet does not come in contact with 

typically include one or more printing sutions through other apparatus in the press. The vacuum transfer appa- 

which individual sheets are fed and printed with wet ratus disclosed in that application can be used as an 

ink. After final printing, the sheets are fed by a delivery alternative to the net type cylinder system disclosed in 

conveyor system to the delivery end of the press where the aforementioned DeMoore patent, or when used in a 

the freshly printed sheets are collected and stacked. In perfecting press, as a supplement to that system, the 

a typical sheet -fed, offset rotary printing press such as vacuum transfer apparatus being primarily intended for 

the Heidelberg Speedmasterhne of presses, the delivery use when only one-sided sheet printing is being per- 

conveyor system includes a pair of endless gripper formed by the press, and the net type cylmdcr system 

chains carrying laterally spaced gnpper bars and grip- 20 ^^^^ ^ operating in the perfector 

pers which are used to grip and pull freshly printed mode with two-sided sheet printing, 

sheets from the impression cylinder and convey the some printing applications, it is desirable that the 

sheets toward the sheet delivery stacker. The gripper press be capable of applying a protective and/or deco- 

chains are driven in precisely timed relation to the im- rativc coating over all or a portion of the surface of the 

pression cylinder by gripper cham sprocket wheels 25 primed sheets. Such coatings typically are formed of a 

laterally spaced between a delivery drive shaft mowited uv^urablc or water-soluble resin applied as a liquid 

on opposite sides of the press frame, the dehvcry drive ^^^^^^^ emulsion by an appUcator roUer over the 

shaft bemg mechanically coupled by gear* ^^^^ synchro- f^,,, ^^^^^ ^^^^ ^^^^ -^^y^ ^he 

nous rotation with the unpression cyhnder. appearance of the sheets. Use of such coatings is panic- 

Since the mks used with offset type.pnnung presses 30 j'^^^^ye when decoraUve or protective finishes 

typically remain wet and tacky for some time after ^ ^ ^ production of posters, record 

pnntmg, special precautions must be taken to insure that k^ wI^ 

The weT inked surface of the freshly prinied sheeU are J?f^«**» brochures, magazines, folding cartons and the 

not marked or smeared as the sheeJs are transferred a «>atmg « to be applied, the coat- 

from one printing station to another, and through the 35 5?*"*'°" ^ * 

delivery system to the sheet delivery stacker. One sys- ^ performed, most desirably by an m-luie coatmg 

tern for insuring that the freshly printed sheets are not application, rather than as a separate step after the 

marked or smeared during transfer is the transfer or P™"** ^ delivered to the sheet dehvery 

delivery cylinder system marketed by Printing Re- stacker. . , . ^ , . . ^ 

search. Inc.. of Dallas. Texas under its registered trade- 40 Vanous suggestions have been made for applymg the 

mark "SUPER BLUE" That system, which is made and coa'">8 as an m-hne press operation by usmg the final 

sold under license, is made in accordance with and Printrnz stotion of the press as the coating application 

operates as described in U.S. Pat. No, 4,402,267. issued example, in U.S. Pat. Nos. 4,270.483. 

Sep. 6, 1983 to Howard W DeMoore. the disclosure of 4.685.414. and 4,779.557 there are disclosed coatmg 

which is incorporated herein by this reference. In that 45 apparatus which can be moved mto posiuon to allow 

system, marking and marring of freshly printed sheets is blznUl cylinder of the last pnntmg stouon of a press 

prevented by employing transfer or delivery cyhnders ^0 ^ ^ aPP^V » coatmg matenal to the sheets. In 

provided with a coating of friction reducing material U.S. Pat. No. 4.796,556 there is disclosed a coatmg 

such as PTFE (Teflon) over which arc loosely mounted apparatus which can be selectively moved between the 

fabnc covers, referred to in the trade as "nets", and 50 blanket cylinder or the plate cylmder of the last printing 

which support the wet ink side of the freshly printed s^^on of the press so that that stotion can be used as a 

sheets as they are pulled from the impression cylinder. coating station for the press. However, when coaling 

TypicaUy. in a multi-color press employing the apparatus of these types are used, the last printing su- 

"SUPER BLUE" cylinder system, each transfer cylin- tion can not be used to apply ink to the sheets, but rather 

der for conveying the freshly printed sheets from one 55 can only be used for the coating operation. Thus, with 

printing stotion to the next is supplied with a "SUPER these types of in-line press coating apparatus, the press 

BLUE" transfer cylinder system, and the delivery cyl- loses the capability of printing its fiiu range of colors 

inder for conveying the sheets from the last printing since the last printing stotion is convened to a coating 

Stotion to the sheet delivery stacker is supplied with a stotion. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestions for overcoming the problem of the loss 

hereinafter, the term "net type cylinder" is intended to of a printing stotion when coating is desired have also 

refer to cylinders having fabric nets disposed over the been made, such as that set forth in U.S. Pat. Nos. 

support surface, such as of the general type disclosed in 4.934,305 which discloses a coating apparatus having a 

the aforementioned DeMoore U.S. Pat. No. 4,402.267 separate timed applicator roller positioned to apply the 

and exemplified by the **SUPER BLUE" cylinder sys- 65 coating matenal to the printed sheet while the sheet is 

tem. on the last impression cylinder of the press. This is said 

Another system which can be used to prevent mark- to allow the last printing stotion to be operated simulto- 

ing and smeanng of the freshly printed sheets is that neously as both an ink apphcation stotion and a coating 
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station so that no loss of press printing unit capability allel with the impression cylinder, and which is driven 
results. Another approach lo providing acoating station in timed synchronous relation with the impression cyl- 
withou! loosing the printing capabilities of the last inder. 

printing sUtion is lo provide a totally separate coating In accordance with the invention, a delivery cylinder 
unit down stream of the last printing station so that the 5 is mounted to the delivery drive shaft and provided 
coatmg IS applied to the sheets after final printing and with a coating blanket disposed over the peripheral 
before the sheets have reached the sheet dehvery outer surface of the cylinder, and adapted to engage and 
stacker. Such an approach is suggested in U.S. Pat. Nos. support the wet ink side of a freshly printed sheet. A 
4,399,767 and 4,706,601, While each of these sugges- coating apparatus including a supply of liquid coatmg 
tions provide coating stations which allow the final 10 material and a pick-up roller disposed to receive coating 
printing station to continue to be used for printing, they material from the supply, is mounted to the press and 
each suffer from the disadvantages of requiring the operable to pennit the pick-up roller to be moved into 
provision of separately driven coating applicator roUcrs engagement with the delivery cylinder so that coating 
and apparatus which must be precisely timed in relation material on the pick-up roller is transferred to the coat- 
to the movement of the sheet to be coated so as to insure 15 ing blanket of the delivery cylinder and then to the 
precise registration between application of the coating freshly printed sheet 

material and the printed sheet. The provision of sepa- Preferably, the coating apparatus is mounted to the 
rate timed applicator rollers require that the presses be press downstream of the delivery drive shaft, and in- 
modified to provide sufficient space within the presses eludes means to selectively move the pick-up roller into 
to accommodate the added coating apparatus or to 20 and out of engagement with the delivery cylinder, 
increase the length of the presses, and require additional When the pick-up roller is not in the operable position 
and complex drive connections with the press drive , in engagement with the delivery cylinder, the delivery 
system to achieve the required precise speed correlation cylinder can be used for conventional noncoating sheet 
between the sheets and the applicator rollers. Such delivery by removing the coating blanket and, prefera- 
modifications can be both expensive and cumbersome 25 bly, replacing the coating blanket with a fabric net such 
to install and maintain. as of the net type cylinder system previously described. 

Thus, there exists a need for a new and improved To convert to a coating operation, the coating blanket is 
m-lme apparatus for use in a sheet-fed, offset rotary attached to the delivery cylinder and. depending upon 
prmting press to selectively apply a protective and/or the thickness of the sheets to be printed, packed with 
decorative coating to the printed surface of freshly 30 suitable packing sheets to increase the effective diame- 
pnnted sheets which allows the fmal press printing ter of the cylinder so that pressure is applied to the 
station to continue to be used as a printing suUon. yet freshly printed sheets against the impression cylinder by 
which does not require any substantial press modifica- the coating blanket covered delivery cylinder. The 
tion or the addition of a separate timed applicator roller. pick-up roller is then moved to the operative posiUon 
As will be explained in more detail hereinafter, the 35 engaged with the delivery cyhnder so that as freshly 
present invention solves this need in an novel and unob- printed sheets are pulled by the delivery conveyor from 
vious manner. the impression cylinder around the delivery cylinder, 

SUMMARY OF THE INVENTION coating material applied to the delivery cylinder by the 

pick-up roller is transferred to the freshly printed sheets 

The present mvcntion provides a new and improved 40 in the nip between the delivery cylinder and the impres- 
in-line apparatus for selectively applying a protective sion cylinder. 

and/or decorative coating to the surface of freshly Since the delivery cylinder is driven by the deUvery 
pmited sheets m a sheet-fed. offset rotary printing press drive shaft in precise timed relation with the impression 
which IS highly reliable and effective in use, yet which cylinder, exact registration between the application of 
docs not require any expensive or substantial press mod- 45 coating material and the printed sheet is assured. Pur- 
ification or result in any impairment of normal press ther, since the coating of the freshly printed sheets is 
operating capabUity. The present invention enables the carried out through use of a delivery cylinder mounted 
press to be used to selectively apply the coaling material to the existing press deUvcry drive shaft, no substantia] 
to the freshly printed sheets as the sheets are conveyed press modifications are required, and the press can be 
from the unpression cylinder of the last printing station 30 quickly and easily converted between coating and non- 
of the press toward the sheet delivery stacker by utiiiz- coating opcrauon with no toss of printing capability of 
ing a delivery cylinder mounted to the existing press the fmal printing sUtion. 

delivery drive shaft to perform the dual function of a Many other features and advanuges of the present 
coating material appUcator roUer and a sheet delivery invention wiU become more apparent from the foUow- 
cylmder so that no modification of the press is required 55 ing detailed description take in conjunction with the 
to enable the press to be used for either coating or non- accompanying drawings which disclose, by way of 
coating operation, and without impairment of any nor- example, the principles of the invention, 
mal press operations. 

More specifically, the present invention is intended BRIEF DESCRIPTION OF THE DRAWINGS 
for use in a sheet-fed. offset rotary printing press of the 60 HO. 1 is a schematic side elevaiional view of a sheet- 
type havmg at least one printing station which includes fed. offset rotary printing press having a coating appara- 
a blanket cylmder and an impression cyhnder disposed tus embodying the present mvcntion- 
for pnnimg mk onto sheets passing therebetween, and a RG. 2 is an enlarged fragmeniaiV side elevational 
delivery conveyor system for pulling freshly printed view taken substantially within the circular area desig- 
shects off the unpression cylinder and transporting the 65 nated "2" in FIG. 1 and showing the coating apparatus 
sheets toward the press sheet delivery stacker. For use of the present mvention during coating operation- 
or the present mvention, the press must include a dcliv- FIG. 3 is a side elevational view similar to FIG 2 but 
ery dnve shaft disposed adjacent to and extending par- showing the coating apparatus in the inoperative ^si- 
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tion with the coating pick-up roller and reservoir re- wheels 52 fued adjacent the lateral ends of a delivery 

moved, and the blanket covering over the delivery drive shaft 54 which has a mechanically geared cou- 

cylinder replaced with a fabric net for non-coating pling (not shown) through the press drive system to the 

printing; impression cylinder. The delivery drive shaft 54 extends 

FIG. 4 is an enlarged fragmentary perspective view S laterally between the sides of the press frame 14 adja- 

showing one side of the coating apparatus mounted in cent the impression cylinder 36 of the last pnniing su- 

the press and illustrating the Cuid path of coating mate- tion 28, and is disposed to be parallel with the axis of the 

rial from a supply tank to the reservoir of the coating impression cylinder. In this instance* the delivery cylin- 

unit; der 42, which is constructed to allow adjustments in 

FIG. 5 is an enlarged fragmentary perspective view lO diameter by suitable means, is Hxedly motmted to the 

illustrating the end mounting of the coating pick-up delivery drive shaft 54 so that the delivery cylinder is 

roller to its support bracket; and also rotated in precise timed relation to the impression 

FIG. 6 is an enlarged fragmentary sectional view cylinder, 

taken substantially along the lines €^ of FIG. 4. Preferably, each of the transfer cylinders 38 is 

r^r^T- * rr r*T^ ^^^r^^^r^T *r 15 eQUippcd With dOi aoti-marking system such as the afore- 

DETAII^D DESCRIPT^^ menrtbned net type transfer cylinder system or the press 

PKEFERRSD EMBOUiMENT can be supplied in the transfer positions with vacuum 

As shown in the exemplary drawings, the present transfer systems of the type disclosed in the above-iden- 

invention is embodied in a new and improved in-line tified copending U.S. application Ser. No. 07/630,308 

apparatus, herein generally designated 10. for selective 20 fUed Dec. IS, 1990, although as will become more ap- 

use in applying a protective and/or decorative coating parent heremafter, the use of such transfer systems is 

to the freshly printed surface of sheets printed in a not required for the present invention and other types of 

sheet'fed, offset rotary printing press, herein generally transfer systems can be used. For reasons that will be- 

designated 12. In this instance, as shown in FIG. 1, the come more apparent hereinafter, for most effective use 

coaung apparatus 10 is illustrated as installed in a four 25 of the present invention* however, the delivery cylinder 

color printing press 12, such as that manufactured by 42 should be of the type which employs the **SUP£R 

Heidelberger Druckmaschinen AG of the Federal Re- BLUE" delivery cylinder system, or, as an alternative, 

public of Germany under iu designation *'Heidelberg should employ in the delivery position, a vacuum trans- 

Speedmaster 102V (40")," and which includes a press fer system such as disclosed in the above-identified 

frame 14 coupled at one end, herein the right end, with 30 copending U.S. application Ser. No. 07/630,308, 

a sheet feeder 16 from which sheets, herein designated . In this respect, it is important to note that when the 

18, are individually and sequentially fed into the press, freshly printed sheets 18 are conveyed away from the 

and at the opposite end. with a sheet delivery stacker 20 impression cylinder 36 of the final printing sution 28 by 

in which the fmally printed sheets are collected and the gripper 50 carried by the delivery chains 46, the wet 

stacked. Interposed between the sheet feeder 16 and the 35 inked surfaces of the sheets face the delivery drive shaft 

sheet delivery stacker 20 are four substantially identical 54 and the sheets must be supported such that the ink is 

sheet printing stations 22, 24, 26 and 28 which can print not marked or smeared as the sheets are transferred, 

different color inks onto the sheets as they are moved Typically, such support is provided by skeleton wheels 

through the press 10. or cylinders mounted to the press delivery drive shaft 

As illustrated, each of the printing stations 22, 24, 26 40 54, or as is now more commonly used, net type delivery 

and 28 is substantially identical and of conventional cylinders such as of the ''SUPER BLUE" delivery 

design, herein including a sheet feed cylinder 30. a plate cylinder system type disclosed in the aforementioned 

cylinder 32. a blanket cylinder 34 and an impression DeMoore patent. More recently, vacuum transfer appa- 

cylinder 36, with each of the first three printing stations ratus of the type disclosed in the aforementioned co- 

22, 24, and 26 having a transfer cyUnder 38 disposed to 45 pending U.S. application Ser. No. 07/630,308 have been 

withdraw the freshly printed sheets from the adjacent used in pUce of delivery cylinders or skeleton wheels to 

impression cylinder and transfer the freshly printed pull the unprinted side of the sheet away from the deliv- 

sheets to the next printing sution via a transfer drum 40. ery drive shaft 54 so that the wet ink surface of the 

The fmal printing sution 28 herein is shown as equipped sheets do not come into contact with any press appara- 

with a delivery cylinder 42 which functions to support SO tus. It has been found, however, that when a protective 

the printed sheet 18 as it is moved from the final impres- or decorative coating material is applied to the wet ink 

sion cylinder 36 by a delivery conveyor system, gener- surface of the sheets, the coating protects the wet ink 

ally designated 44, to the sheet delivery stacker 20. against marking and smearing such that the coating 

The delivery conveyor system 44 herein is of conven- applicator roller itself can be used to support the wet 

tional design and includes a pair of endless delivery 5S inked surface of the sheets without fear of damage to 

gripper chains 46, only one of which is shown m the the freshly printed surface. 

drawings, carrying at regular spaced locations along the In accordance with the present invention, the in-line 
chains, laterally disposed gripper bars 48 having gripper coating apparatus 10 for selectively applying the pro- 
elements 50 used to grip the leading edge of a sheet 16 tective or decorative coating to the sheets 18 enables 
afiter it leaves the nip between the delivery cylinder 42 60 the press 12 to be operated in the normal manner with- 
and impression cylinder 36 of the last printing sution out the loss of the fmal printing sution 28, and without 
28. As the leading edge of the sheet 18 is gripped by the requirtng any substantial press modifications by em- 
grippers 50, the delivery chains 46 pull the sheet away ploying the existing press delivery dnve shaft 54 as the 
from the impression cylinder 36 and convey the freshly mounting location for the coating applicator roller. In 
printed sheet to the sheet delivery sucker 20 where the 63 presses 12 utilizing a net type delivery cylinder system, 
grippers release the fmally printed sheet. The endless that system can be quickly and easily convened to per- 
delivery chains 46 are driven in synchronous tuned form the dual function of being a coating applicator 
relation to the impression cylinder 36 by sprocket roller and a delivery cylinder. In presses having other 
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types of delivery systems such as skeleton wheels feet rotation of the pick-up roller 68, a suitable motor 
mounted on the delivery drive shaft 54 or a vacuum M, herein a hydraulic motor, is attached to one of the 
transfer apparatus as disclosed in the aforementioned side frames 62 and coupled to a suitable hydraulic fluid 
copending U.S. application Ser. No. 07/630,308. con- source (not shown) through fittings 81. Attached to the 
version to a coating operation can be quickly and easily 5 output of the motor 80 is an output gear which is driv- 
achieved by mounting on the press delivery drive shaft ingly coupled through a reduction gear 81 and a series 
m place of the skeleton wheels or in addition to the of idler gears 82 each mounted on stub axles 84 to a 
vacuum transfer apparatus, a suiuble support cylinder drive gear 86 attached to the end of a shaft 88 on which 
capable of performing the combined function of a coat- the pick-up roUer 68 is concentrically mounted The 
ing apphcator roller and a delivery cylinder 42. Typi- 10 shaft 88 of the pick-up roUer 68 is, in turn, joumaled at 
cally, such a support cylmder will have a diameter each end to the brackets 64 through a releasable semi- 
which provides no more than about a 0,090 inch clear- circular collar 90 (see FIG. 5) attached by bolts 92 to 
ance between the cylinder suppon surface and the adja- the bracket. Herein, the axle of the terminal idler gear 
cent unpression cylinder 36. By utUizing the delivery designated 82'. also serves as the shaft 72 for pivoially 
cylinder 42 mounted on the delivery drive shaft 54 to 15 mounting the support bracket 64 to the side frame 62 so 
also act as a coatmg applicator roller, the present inven- that when the bracket is routed about the shaft, the 
tion msures that the coating wUl be appUed to the terminal idler gear remains engaged with the drive gear 
pnnted sheet 18 in precise timed registration, and will 86 of the pick-up roller 68. 

permit the press to be operated with its full range of In this instance, as best as can be seen in FIG. 6. the 
prmtmg sutions, yet allow fast, simple and convenient 20 pick-up roUer 68 has a portion which projects laterally 
change-over from coating to noncoating operations, into the reservoir 66 containing the supply of coating 
and vice versa, with a minimum of press down time. material, and a pair of upper and lower inclined doctor 
Toward these ends, the coating apparatus 10 of the blades 94 and 96 attached to the reservoir engage the 
present invention mcludes a relatively simple, positive roUer surface to meter the coating material picked up 
actmg and economical coaling unit, generally dcsig- 25 from the reservoir by the etched surface 70 of the roller 
naied 60, mounted to the press frame 14 down stream of The reservoir 66 herein is formed by an elongated, 
the delivery dnve shaft 54 and positioned to selectively generally rectangular housing 98 having a generally 
supply coating material to the support surface of a de- C-shaped cross-section with a laterally extending opcn- 
Iivery cylmder 42 niounted on the delivery drive shaft ing 100 along one side facing the pick-up roller 68, and 
As best can be seen m FIGS. 2, 4 and 6, the coating unit 30 is supplied with coating material from a supply tank 102 
60 herein comprises a pair of side frames 62. only one of disposed in a remote location vwthin or near the press 
which IS shown, it being understood that the other side 12. Preferably, the reservoir 66 is removably atuched to 
frame is substantially the same as that of the side frame the brackets 64, herein by bolts 104 having enlarged 
Ulustrated, attached to each side of the press frame 14. knurled heads 106. and which can be threaded through 
Pivotally mounted to one end of each of the side frames 35 slots 108 formed in the brackets to clamp the rescrv^r 
62 is a suppon bracket 64 carrying one end of a coating in place on the brackets. 

material reservoir 66 and cooperating coating material To insure that an adequate supply of coating material 
pick-up roller 68 each disposed to extend laterally is always present within the reservoir 66 and to prevent 
acrc^the press 12 parallel with the delivery drive shaft coagulation and clogging of the doctor blades 94 and 96 
54^The coatmg umt 60 is mounted between the upper 40 by the aqueous coating material, the coating material is 
and lower runs of the delivery chains 46 down stream of circulated through the reservoir, herein by two substan- 
the delivery dnve shaft 54. and positioned so that the tially identical pumps 110 and 112, one of which pumps 
outer pcnpheral surface 70 of the pick-up roller 68 can coating material from the supply tank 102 via a supply 
be fnctiona^iy engaged with the support surface of a line 114 to the bottom of the reservoir, and the other of 
delivery cylmder 42 mounted on the delivery drive 45 which acts to provide suction to a pair of return lines 
A k- ei^o * coupled adjacent the top of the reservoir for with- 

AS Dest seen ui FIGS. 2 through 4, the support drawing unused coating material from the reservoir. By 
bracket 64 is pivotally attached to the end of the side circulating the coating material from the supply tank 
frame 62 by a shaft 72 disposed at the lower end portion 102 at a greater rate than the rate of withdrawal of 
of the bracket and can be pivoted about the shaft by an 50 material by the pick-up roUer 68. a substantiaUy con- 
extensible cylmder 74, herein shown as a hydrauUc stant supply of coating material will always be present 
cylmder. one end 76 of which is secured such as by within the reservoir 66 ' f 

welding to the side frame, and the opposite end 78 of In this instance, the general arrangement of the pick- 
which is coupled through a pivot shaft 79 to the upper up roUer 68, doctor blades 94 and 96. and reservoir 66 is 
end portion of the bracket By extending or retracting 55 substantiaUy like that disclosed in U S Pat No 
the cylinder 74 the extent of fricUonal engagement of 4.821,672 entiUed DOCTOR BLADE ASSEMBLY 
the pick-up roller 68 with the surface of the delivery WITH ROTARY END SEALS AND INTER, 
cylmder 42 can be controlled, and the pick-up roUer can CHANGEABLE HEADS", the disclosure of which 
be completely disengaged from the deUvery cylinder. c«i be reviewed for details conce^^^e str^ti^e 

ve^f H«L^'. h"*^ ^ °f oP^^^^on of a pick-up roller and rtservoir usable 
ventional design and preferably one such as the Anilox with the present invention 

[o ri^T u' ^"^""'^S^^J Once the coaling unit 60 has been installed in a press 

T« » hfv; f "^^"^ "^t" """" "PRINTMAS- 12. which basically only requires that the side framL « 

Lrinh.r.i c^rfjr. ^"H^'^A "'^^ ""i ^^""^"^ ^ « with'bolts. to the sides of the press 
penpheral surface 70, is designed to pick up a predeler- 65 frame 14, and the hydraulic motor 80 be coupled with a 

mined uniform thickness of coatmg material from the suiuble hydraulic source, the press can be quickly and 

reservoir 66, and then uniformly transfer the coating to easily converted to the coating mode. In presses 12 

the support surface of the delivery cylinder 42. To ef- already suppUed with a net typl delivery cylinder sys- 
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tem> to convert to a coating operation, all that is neces- 
sary is that the fabric net material (designated 122 in 
FIG. 3) normally used over the support surface of the 
net type delivery cylinder during noncoating press op- 
erations, be removed and replaced with a coating blan- 5 
ket 124 capable of transferring coating material depos- 
ited thereon onto the printed sheets. Typically, such a 
blanket 124 can be formed as a rubber covering such as 
used for the covering surface of the conventional blan- 
ket cylinders 34 of the press 12, In presses 12 having 10 
conventional skeleton wheels or a vacuum transfer type 
apparatus such as that of the aforementioned copending 
U.S. application Ser. No. 07/630,308, a suitable delivery 
cylinder 42 can be fixed to the delivery drive shaft 54 
and a similar coating blanket 124 applied thereto over IS 
the cylinder surface. 

It is important to note that during nonprinting opera- 
tions, the net type delivery cylinder 42 does not engage 
the surface of the impression cylinder 36 during sheet 
delivery. However, when used as a coating applicator 20 
roller during coating operations, the effective diameter 
of the delivery cylinder 42 must be increased so that the 
coating blanket 124 presses the sheet 18 against the 
surface of the impression cylinder 36, as shown in FIG. 
2. To increase the effective diameter of the delivery 25 
cylinder 42, the thickness of the coating blanket 124 
applied over the support surface of the delivery cylin- 
der 42 can be selected to correspond with the thiciuiess 
of the sheets 18 to be printed, or suitable packing sheets, 
such as paper sheets (not shown) of the type conven- 30 
tionally used in conjunction with press blanket cylin- 
ders 34, can be interposed between the delivery cylin- 
der and the coating blaxUcet. 

While any suitable means can be used to attached the 
coating blanket 124 to the support surface of the deliv- 3S 
ery cylinder 42, in this instance, as shown in FIGS. 2 
and 3, the delivery cylinder is supplied with clamps 126 
attached by bolts 127 to the cylinder adjacent the lead- 
ing edge 130 to secure the leading edge of the coating 
blanket 124 to the cylinder, and adjustable tensioning 40 
clamps 128 are provided adjacent the cylinder trailing 
edge 132 for securing the trailing edge of the blanket to 
the cylinder. However, the tensioning claims 128 are 
pivotally mounted at one end by a pin 129 to the cylin- 
der 42, and the blanket tension is adjusted through a bolt 45 
131 and nut 133 arrangement. Depending upon the 
thickness of the sheets 18 to be printed and coated by 
the press 12, one or more layers of packing paper or the 
like may be interposed between the support surface of 
the delivery cylinder 43 axid the coating blanket 124 to 50 
increase the effective diameter of the cylinder. Provi- 
sion of the tensioning clamps 128 for attaching the coat- 
ing blanket 124 to the leading edge 132 of the deUvery 
cylinder 42 allows for such control and adjustment. 

Once installed, the coating unit 60 can remain in 55 
position even though the press 12 is operated in the 
non-coating mode. In this respect, when the coating 
unit 60 is not in operation, the extensible cylinder 74 can 
be actuated to pivot the support brackets 64 carrying 
the pick-up roller 68 and reservoir 66 about the shaft 72 60 
and away from the delivery cylinder 42, thus rendering 
the coating unit tooperative. This then also frees the 
pick-up roller 68 and reservoir 66 for fast and easy 
removal from the coating unit 60 for cleaning, service 
or replacement. To remove the pick-up roUer 68, the 65 
coating material is drained from the reservoir 66. and 
the pressure exerted by the doctor blades 94 and 96 
against the roller is released, therein through operation 
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of a pressure adjustment screw 120 attached to the res- 
ervoir, and the bolts 92 and collars 90 are removed, 
thereby permitting the pick-up roller to be lifted from 
the coating unit 60. To remove the reservoir 66, all that 
need be done is to release the mounting bolts 104 secur- 
ing the reservoir to the brackets 64, With the coating 
uiut 60 moved by the extensible cylinder 74 to the inop- 
erative position, the delivery cylinder 42 can be con- 
verted for normal delivery cylinder operation simply by 
removing the coating blanket 124 from the delivery 
cylinder 42 and replacing the blanket with a fabnc net 
122. Alternatively, if a vacuum transfer apparatus such 
as described in the aforementioned copending U.S. 
application Ser. No. 07/630,308 is installed in the press 
12, that apparatus can be activated to deliver sheets 
from the impression cylinder 36 without effecting any 
delivery cylinder change since the freshly printed side 
of the sheets will not come into conUct with the deliv- 
ery cylinder. 

In a typical noncoating operation of the press 12 with 
the coating apparatus 10 installed, the coating unit 60 
will be in the inoperative position. In that situation and 
with a net type delivery cylinder 42 installed, the deliv- 
ery cylinder will be covered with the fabric net 122 so 
that the delivery cylinder operates in the normal man- 
ner with the wet ink side of the freshly printed sheets 18 
being supported by the net covered surface of the deUv- 
ery cylinder. Should the press 12 include a vacuum 
transfer apparatus such as disclosed in the aforemen- 
tioned copending U.S. application Ser. No. 07/630,308, 
the delivery cylinder 42 can remain on the delivery 
drive shaft 54, with or without a fabric net 122, depend- 
ing upon whether or not the press is used for perfector 
printing. 

When it is desired to convert to the coating mode of 
operation, the press 12 is stopped just long enough to 
replace the fabric net 122 on the delivery cylinder 42 
with the coating blanket 124 packed to the required 
extent necessary for providing the proper pressure to 
effect coating of the sheet thickness to be printed. 
Thereafter, the pumps 110 and 112 are activated and the 
press 12 re-started. The extensible cylinder 74 can then 
be activated to control the pressure of the pick-up roller 
68 against the delivery cylinder 42 to obtain the desired 
application of coating material to the freshly printed 
sheets 18. 

Notably, with the coating apparatus 10 of the present 
invention, no timing adjustments between the deUvery 
cylinder 42 and the impression cylinder 36 are required 
to achieve and maintain precise registration between 
application of the coating.material and the printed sur- 
face of the sheets 18. Further, the coating unit 60 per- 
mits a wide range of coating weights to be applied to the 
printed sheets 18 by quickly and easily changing pick- 
up rollers 68 from those designed to produce a very 
light coating appbcation to those designed to produce a 
very thick coating application can be used. 

From the foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-line appara- 
tus for selectively applying coating material to the 
freshly pnnted sheets 18 in a sheet-fed, offset rotary 
printing press 12 which allows the fmal printing station 
to continue to be used as a print station, yet which does 
not require any substantial press modification or the 
addition of a separate timed applicator roller. While a 
particular form of the present invention has been illus- 
trated and described, it should be apparent that varia- 
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tions and modtfications therein can be made without 
departing from the spirit and scope of the invention. 
We claim: 

1. In a sheet-fed. offset rotary printing press of the 
type including at least one printing station having a 5 
blanket cylinder and an impression cy tinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for pulling freshly printed 
sheets from the impression cylinder and transporting 
the printed sheets toward a sheet delivery stacker, the 10 
delivery conveyor system including a delivery ddve 
shaft disposed adjacent to and extending parallel with 
the impression cylinder and driven in timed synchro- 
nous relation with the impression cylinder, the improve- 
ment comprising: IS 

a delivery cylinder mounted to said delivery drive 
shaft and having an outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system; 

a coating apparatus including a supply of liquid coat- 20 
ing material, a rotaUble pick-up roller having an 
outer peripheral surface of substantially cylindrical 
shape, and means for applying a coating of liquid 
coating material from said supply onto said outer 
peripheral surface of said pick-up roller; and 25 

means for mounting said coating apparatus to the 
press adjacent said delivery cyhnder including 
selectively operable means for moving said pick-up 
roller between a first operable position with a por- 
tion of said peripheral surface of said pick-up roller 30 
engaged with said suppon surface of said delivery 
cylinder, and a second inoperable position with 
said peripheral surface out of engagement with said 
support surface of said delivery cylinder, whereby 
when said pick-up roller is in said first operable 3S 
position, liquid coating material from said supply 
applied onto said peripheral surface of said pick-up 
roller is transferred to said support surface of said 
delivery cylmdcr and to said freshly printed sheet. 

2. The improvement as set forth in claim 1 wherein 40 
said delivery cylinder includes a coating blanket dis- 
posed over said peripheral support surface. 

3. The improvement as set fonh in claim 1 wherein 
said delivery cylinder includes a removable coating 
blanket disposed over said peripheral support surface 45 
when said pick-up roller is in said first operable position. 

4. The improvement as set forth in claim 3 wherein 
said coating blanket has a rubber outer surface. 

5. The improvement as set forth in claim 3 wherein 
said delivery cylinder includes a fabric net disposed SO 
over said peripheral support surface when said pick-up 
roller is in said second inoperable position. 

6. The improvement as set forth in claim 1 wherein 
said coating apparatus includes an elongated reservoir 
containing said supply of liquid coating material, said 55 
reservoir being dispcned to extend parallel with sajd 
pick-up roller with a portion of said peripheral surface 
extending into said reservoir in contact with liquid coat- 
ing materia] contained therein, and at least one doctor 
blade attached to said reservoir and engaging said pe- 60 
ripheral surface, said doctor blade acting to limit the 
amount of liquid coating material applied onto said 
peripheral surface from said reservoir. 

7. Tlie improvement as set forth in claim 6 wherein 
said reservoir and said pick-up roller are movably cou- 65 
pled to said press and said selectively operable means 
includes an extensible cylinder coupled between said 
reservoir and said press and operable to move said res- 
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ervoir and said pick-up roller between said 5rst and 
second positions. 

8. The improvement as set forth in claim 7 wherein 
said pick-up roller is rotatably driven by a motor at- 
tached to said coating apparatus. 

9. The improvement as set forth in claim 8 wherein 
said delivery cylinder includes a rubber coating blanket 
disposed over said peripheral support surface when said 
pick-up roller is in said first operable position* and in- 
cludes a fabric net disposed over said peripheral support 
surface when said pick*up roller is in said second inop- 
erable position. 

10. The improvement as set forth in claim 9 wherein 
said coating apparatus is mounted to said press down- 
stream of said delivery drive shaft in the direction of 
travel of said sheets during transport by said delivery 
conveyor system. 

11. The improvement as set forth in claim 1 wherein 
said mounting means includes first and second side 
frames mounted on said press, a support shaft mounted 
on and extending between said first and second side 
frames, a support bracket attached to said coating appa- 
ratus and movably coupled to said support shaft for 
pivotal movement between said first and second posi- 
tions, and said selectively operable means includes an 
extensible cylinder coupled between said coating appa* 
ratus and said support bracket and operable to move 
said coating apparatus toward and away from said de- 
livery cylinder. 

12. In a sheet-fed. offset rotary printing press of the 
type including at least one printing sution having a 
blanket cylinder and an impression cylinder disposed 
for printing wet ink onto sheets passing therebetween, 
and a delivery conveyor system for pulling freshly 
printed sheets from the impression cylinder and trans- 
porting the printed sheets toward a sheet delivery 
stacker, the delivery conveyor system comprising a pair 
of endless gripper chains <^posed on opposite sides of 
the press and supporting therebetween gripper bars and 
grippers spaced along the chains, the gripper chains 
being driven in timed synchronous relation with the 
impression cylinder by laterally spaced sprocket wheels 
mounted on opposite ends of a delivery drive shaf^ 
disposed adjacent to and extending parallel with the 
impression cylinder, the improvement comprising: 

a delivery cylinder mounted to said delivery drive 
shaft between said sprocket wheels and having an 
outer peripheral support surface covered by a re- 
movable coating blanket adapted to engage and 
support the wet ink side of a sheet being trans- 
ported by said gripper bars; 

a coating apparatus including a supply of liquid coat- 
ing material, a rouuble pick-up roller having an 
outer peripheral surface of substantiaUy cylindrical 
shape communicattng.with said supply, and means 
for applying liquid coating material from said sup- 
ply onto said peripheral surface of said pick-up 
roller; and, 

means for mounting said coating apparatus to the 
press adjacent the delivery cylinder, said means 
including selectively operable means for moving 
said coating apparatus between a first operable 
position with a portion of said peripheral surface of 
said pick-up roller engaged with said delivery cyl- 
inder, and a second inoperable position with said 
peripheral surface of said pick-up roller out of 
engagement with said delivery cylinder, whereby 
when said coating apparatus is in said fint operable 
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position^ liquid coating material from said supply 
metered onto said peripheral surface of said pick- 
up roller is transferred to said delivery cylinder and 
to said freshly printed sheet, and when said coating 
apparatus is in said second inoperable position, said 
delivery cylinder is disposed for non -coating sheet 
delivery operation. 

13. The improvement as set forth in claim 12 wherein 
the effective diameter of said delivery cylinder covered 
by said coating blanket is sufficient to apply pressure to 
sheets against said impression cylinder as said sheets are 
pulled from said impression cylinder by said gripper 
bars. 

14. The improvement as set forth in claim 13 wherein 
said coating blanket has a rubber outer support surface. 

15. The improvement as set forth in claim 14 wherein 
said coating apparatus is disposed downstream of said 
delivery drive shaft in the direction of travel of said 
sheets during transport by said delivery conveyor sys- 
tem. 

16. A sheet-fed, offset rotary printing press including; 
at least one printing station having a blanket cylinder 

and an impression cylinder disposed for printing 
wet ink onto sheets passing therebetween; 
a delivery conveyor system for pulling freshly 25 
printed sheets from the impression cylinder and 
transporting the printed sheets toward a sheet de- 
livery stacker, the delivery system including a de* 
livery drive shaft; 



with a portion of said peripheral surface of said 
pick-up roller engaged with said delivery cylmder, 
and a second inoperable position with said periph- 
eral surface of said pick-up roller out of engage- 
ment with said delivery cylinder, whereby when 
said pick-up roller is in said first operable position, 
liquid coating material from said supply applied to 
said peripheral surface of said pick-up roller is 
transferred to said deUvery cylinder and then to 
said freshly printed sheet 

17. A sheet-fed, offset rotary printing press as set 
forth in claim 16 wherein said delivery cylinder in- 
cludes a removable coating blanket disposed over said 
peripheral support surface when said pick-up roller is in 
said first operable position. 

18. A sheet-fed, offset rotary printing press as set 
forth in claim 17 wherein said coating blanket has a 
rubber outer surface. 

19. A sheet-fed, offset rotary printing press as set 
20 forth in claim 17 wherein said delivery cylinder in- 
cludes a fabric net disposed over said peripheral support 
surface when said pick-up roller is in said second inop- 
erable position. 

20. A sheet-fed, offset rotary printing press as set 
forth in claim 19 wherein said coating apparatus in- 
cludes an elongated reservoir containing said supply of 
liquid coating material, said reservoir being disposed to 
extend parallel with said pick-up roller with a portion of 
said peripheral surface extending into said reservoir in 
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a delivery cylinder mounted to said delivery drive 30 contact with liquid coating material contained therein, 



shaft and having an outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system; 

a coating apparatus including a supply of liquid coat- 
ing material, a rotatable pick-up roller having an 35 
outer peripheral surface of substantially cylindrical 
shape communicating with said supply, and means 
for applying liquid coating material from said sup- 
ply onto said peripheral surface of said pick-up 
roller; and 40 

means for mounting said coating apparatus to the 
press adjacent said delivery cylinder, said means 
including selectively operable means for moving 
said pick-up roller between a first operable posiuon 

45 



and at least one doctor blade attached to said reservoir 
and engaging said peripheral surface, said doctor blade 
acting to limit the amount of liquid coating matenal 
applied onto said peripheral surface from said reservoir. 

21. A sheet-fed, offset rotary printing press as set 
forth in claim 20 wherein said selectively operable 
means includes an extensible cylinder coupled between 
said reservoir and said press and operable to move said 
reservoir and said pick-up roller laterally between said 
fu^t and second positions. 

22. A sheet-fed, offset rotary printing press as set 
forth in claim 21 wherein said pick-up roller is routably 
driven by a motor attached to said coating apparatus. 
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[57] ABSTRACT 

.An addition to a multi-color lithographic .offset pnnting 
press compnsing a self-contained coating unit moveable 
mto and oat of operative relationship with an impres- 
sion cyhnder on the press unit (e g. the impression cylin- 
der of the last press unit) without interrupnng or* dis- 
rupting pnnting taking place in this last stage The coat- 
ing unit includes a special blanket cylinder, a transfer 
cyhnder and doctor or metering means to control the 
amount of coating material on the transfer cyhnder. 
Inchned tracks are provided to guide the coating unit 
into and out of operative relationship with the impres- 
sion cyhnder of the last pnnting stage. 
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RETRACTABLE COATER ASSENIBI.V 
INCLUDING A COATING BLANKET C^ LINDER 

BACKGROUND OF THE INN'ENTION 

This application is a contmuarion-m-part of PCTA-'S 
90/03338 filed Jun. 13. 1990. which in turn was a con- 
tinuation-in-part of U.S. Ser No. 565.680. Tiled Jun. 13, 
19S9 and now U.S. Pat. No 4,954.305. 

This invention relates to coating printed workpieces, 
e.g. sheets. It more pamcularly refers lo a process and 
apparatus for coating workpieces which have been 
pnnted on ofTset printing equipmeni. 

In many applications it is desirable to apply a spot or 15 
overall coating to a printed workpiece For example, a 
UV curable or water-soluble polymer finish may be 
applied to a workpiece printed bv offset lithography. 
The coating is quickly dried while the surface of the ink 
;s still tacky. This coating avoids the need for powder 20 
dners sprayed between sheets to present offsetting of 
oxidation-dried inks that are slow to dry. These coat- 
ings are also useful for providing a glossy finish thai 
improves :he ruo-resistance of the workpiece and im- 
proves its overall appearance and feel Finally, adhesive 25 
coatings may be applied to pnnted packaging; for exam- 
pic» heat-set adhesives may be applied to enable attach- 
ment of a feature such as clear plastic bubble of a pack- 
age used to display the product- It is said that uUravio- 
let-cured and aqueous overprint coaimgs are. by some 
measurements, the fastest growing segments of the 
printing mdustry 

Application of coatings to a workpiece is made diffi- 
cult by various requirements For example, the coating 
should be uniform and its thickness should be con- ^* 
trolled. Moreover, the aqueous coating should be ap- 
plied quickly, before its vehicle evaporates causing it to 
thicken Finally, ii ;s desirable for the coaier 10 operate 
"in-hne" with the press that prints the viorkpiece to take 
full advantage of the fast-dr\ing capability of coatings ^ 
and generally tc simplify the manufacture of pnnted 
coated workpieces. 

Butler U.S. Pat No. 4,270.483 discloses an in-line 
coating apparatus for attachment to a conventional 
ofTset lithographic printing press. The apparatus in- 
cludes a set of rollers (i.e., pick-up roller 14 and applica- 
tion roller 16) to deliver coating matenal from a reser- 
voir 18 to a standard press unit blanket roll 108 A me- 
tering rod 40 meters the amount of coating transferred jq 
to application roller 16. 

An m-iine coaier sold bv Nonon Burden Co. of 
Nashua, N.H. has a single roller driven directly by a 
D C- motor The roller is a gravure cylinder that trans- 
fers coating to 2 standard press unit blanket cylinder. 55 
The coaier is attached to a pivoting arm, and the unit 
can be pivoted away from the press unit when the 
coater is not in use. 

Another m-hne coater, sold by IVT Colordry, Inc. of 
Fairfield, Conn., applies coating from a reservoir pan to 60 
a standard press unit blanket cylinder using a pick-up 
roller that delivers a coating suppl> 10 an applicator 
roller; the applicator roller applies the coaimg to the 
blanket cylinder of a press unit. 

Kumpf U.S. Pat. No 3.768.458 disc:oses a coaier m 65 
which a fountain roller dips into a coating reservoir and 
transfers hquid coating m3:erial to a feed roller The 
feed roller in turn transfers coating material to a coating 
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roller that coats a sheet fed between the coaling roller 
and a format roller, 

DiRico U.S. Pat No 4,685.414 discloses a process 
and apparatus for use in combination with an existing 
press unit wherein the coating means is retractable, to 
be used or not as the primer requires. In this device, the 
coating means utihzes the blanket roll of the last unit of 
the press, and this last unit cannot be used for color 
application means when it is used for coating. For exam- 
ple m a four color press, utilizing the coating apparatus 
of the '414 patent would then permit only three colors 
to be pnnted in in-line, single pass operation. 

Bird U.S. Pat. No. 4,796^556 discloses an offset litho- 
graphic apparatus with a plate cylinder and a blanket 
cylinder, and an in-line coaler 10 apply liquid coatings 
cither in a pattern or over the entire workpiece. The 
apparatus has a carriage which moves the coater be- 
tween a first position operative association with the 
plate cylinder of the lithographic press unit (see full line 
of unit 12 in FIG, 1) and a second position in operative 
association with the blanket cylinder of the lithographic 
press unit (see broken line of unit 72 in FIG. 1). In the 
first position the coater applies spot coating, and in the 
second position the coater applies coating over the 
entire sheet. 

Satterwhite U.S. Pat. No. 4.308,796 discloses appara- 
tus for adapting an offset lithographic press to flexo- 
graphic operations, the flexographic operation being 
either for coating or panting. Coating is achieved by 
applying a photosensitive plate to the lithographic blan- 
ket roll of the offset press. A transfer roll supplies coat- 
ing to the plate. Inking is achieved in a like manner but 
with a fiexographic plate having raised image areas. 

Makosch U.S. Pat. No. 4,397,237 discloses a pivoting 
secondary inking system (*'B" in FIG. 2) 

Preuss et al. U.S. Pat No. 3,391.791 discloses a sheet 
coater which moves into engagement with vanous cyl- 
inders in a press deliver^' area. 

Knodel ei al. U.S. Pat. No. 3,916.824 discloses a coat- 
ing assembly which includes a fountain roll, a metering 
roll and an applicator roll for coating band of ribbon 
material. The coater is horizontally displaccable on an 
auxiliary frame. 

Jahn U.S. Pat. No. 4.615.293 and 4,706,601 disclose 
separate duplex coating units disposed downstream of a 
printing press. The units permit coating of selected 
ponions of the workpiece using a relief plate or permit 
blanket coating. 

Switall U.S. Pat. No. 4,617,865 discloses a coater that 
can be pivoted into and out of position in conuct with 
the blanket cylinder of the press unit: the coater being 
retractable with the same limits as that of the Di Rico 
device, i.e., the coating and pnnting functions cannot be 
performed simultaneously. 

Jirousek U.S. Pat. No. 2,320,523 discloses a self-ad- 
justing dampening roll. 

Edwards U.S. Pat. No. 4,222.325 discloses a retract- 
able dampening and inking unit. 

Egnaczak U.S Pat. No. 3,800.743 discloses a coater * 
for a photoelectrophoretic process 

DcLigi U.S. Pat. No. 3,397,675 discloses a coating or 
pnnting station having us applicator and transfer rolls 
attached to pivoially mounted supporting frames 

Some commercial presses, such as Heidelberg GTO 
and MO include an exira blanket c>linder e g . for num- 
bering, pnnting extra colors, perforating, center slitting, 
etc. This added cylinder is a fixed pan of the press, and 
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does not retract with associated equipmeni for number- embodimeni, the sheet workpiece is precoated prior to 

ing or imprinting, coating at the tower coater 

SUMMARY OF THE INVENTION ^'^^ another preferred embodiment of the invention 

* * * features retrofitting a fixed coating tower with the coat- 

^ This invention generally features a coating apparatus 5 mg assembly of the invention. The fixed coater has an 

thai operates on line with an impression cylinder of a impression cylinder operatively connected to a fixed 

lithographic printing press to apply a liquid coating to a coating blanket cylinder. The coatmg assembly is retro- 

workpiece. The invention is particularly (but not exclu- fu to the fixed coating impression cylinder so that the 

sively) adapted to sheet-fed lithographic presses. The coating assembly blanket cylinder of the invention and 

coating apparatus of the invention has an integrated, 10 the fixed coaling blanket cylinder both operate simulta- 

independent, cooperatively operating, coating assembly neously on the f.xed coating impression cylinder In this 

whose components include a liquid coating supply way. two layers of coating are applied simultaneously 

means, a special coating blanket cylinder (in addition to to the same workpiece. 

any blanket cylinder(s) thai are already pan of the The coating blanket cylinder of the coating assembly 
press), and means for metenng and transferring coating 15 is adapted to provide a coating surface, which prefera- 
material operatively connected to the coatmg blanket bly is the generally same basic diameter as the standard 
cylinder and to the liquid coating supply means, for printmg blanket cylinder. By "adapted lo provide a 
controlling the amount of coating supplied onto the coatmg surface", we mean that the coating blanket 
coating blanket cylinder from the supply means. Struc- cylinder can receive a standard resilient blanket, or it 
lural members integrate the means for metering and 20 can receive a relatively hard or resilient relief plate or 
transferring coating and the coating blanket cylinder its equivalent. AJtematively, the cylinder could have a 
into the coating assembly so that the coating assembly surface with permaiient relief. For spot-coating, the 
components remain fixed relative to one another as the coating blanket cylinder cames a phoiopolymer relief 
assembly moves relative to the impression cylinder of plate or equivalent. This cylinder is also preferably 
the press. The apparatus also includes a means for posi- 25 equipped for circumferential and lateral (side) register 
lively driving the coatmg blanket cylinder in associa- to enable accurate positioning of the plate. Pin register 
tion with the press unit impression cylinder and mounts may also be supplied for pre-posiiioning of the "plate 
for guiding movement of the coating assembly between relative to the positions of upstream printing plates, 
an operative position, m which the coating blanket Pin-register may be supplied in lieu of, or, in conjunc- 
cyiinder is operatively engaged with the press unit im- 30 tion with circumferential and side register means The 
pression cylinder, and an off-imprint (or off-impression) photopolymer plate may be instalied in the same blanket 
position, in which the coating blanket cylinder and reels or clamps as provided for the blanket, or, may be 
dnve IS slightly separated from the impression cylinder attached to the cylinder, independent of the blanket 
(i e., separated sufficiently to prevent contact). In the clamping provisions. The coating blanket cylinder con- 
operative position the coating blanket cylinder can be 35 tinuousiy dehvers a smooth, uniform metered amount of 
accurately adjusted relative to the impression cylinder. liquid coating matenal to the workpiece earned on the 
Moreover, the coating assembly can be actuated so the press unit impression cylinder. 

coating blanket cylinder is slightly separated from the Preferred embodiments of the invention are charac- 

impression cylinder Such adjustment and actuation are tenzed as follows. The mounts guide the coatmg assem- 

achieved without a change in the coating blanket cylin- 40 bly to move to a fully retracted position in which the 

der position relative to the coating metenng and trans- assembly and panicularly the coating blanket cylinder 

fer means. are completely disengaged from the press unit impres- 

One embodiment of the system is especially adaptable sion cylinder at a remote location from the presi unit 

to press t>pes such as the Heioeiberg Speedmaster TM cylinders. The coaling transfer means comprises a trans- 

lir.e of presses, where there IS access between the press 45 fer (delivery) cylinder (e.g. an engraved or smooth 

blanket cylinder of the last press unit and the sheet cylinder) in operative contact with tlie coating blanket 

transfer cylinder of the delivery to add a blanket cylin- cylinder, as well as a metenng means (an elongated 

der for coating on the impression cylmder of the press blade or a metenng roll) for metenng the amount of 

unit In this embodiment, the press impression cylinder coating carried on the transfer cylinder. The coating 

which engages the coating assembly is also operatively 50 assembly is mounted on an inclined suppon attached to 

associated with the printing blanket cylinder on the the press frames of the delivery section of the press, 

press. In operation, a sheet on the impression cylinder Means are provided for moving the coating apparatus 

contacts the printing blanket at a first location on the toward or away from the press unit. Specifically, these 

sheet while it contacts the coaling assembly blanket at a means can include a hydraulic cylinder. Coating is cir- 

second location on the sheet, enabling simultaneous 55 culaied by recirculation means'. Coating is supplied 

pnnting and coating at a single impression cylinder. between the transfer means and the metering means, 

Ahcmativcly. in other embodiments for presses that flows longitudinally along the length of the transfer and 

cannot accommodate the coating assembly at the press metenng means and cascades at the ends thereof to a 

impression cylinder, it is possible to replace (retrofit) a dnp pan positioned below the metenng means. A dnp 

press transfer cylinder with an impression cylinder that 60 pan outlet is in operative association with the recircula- 

can accommodate the coaling blanket cylinder of the tion means, and the coaling supply means communi- 

coaling assembly. For example, where the printing cates with the recirculation means, lo supply recircu- 

press compnses an accessible transfer cylmder. an im- iaied coatmg lo the transfer and metenng means The 

pression cylinder may be retrofit into a position ordinar. coating blanket mounted on the blanket ^cyhnde: and 

ily occupied by the transfer cylinder One version of 65 the press unit blanket cylinder have substantially the 

this embodiment features using the coating assembly at same etTective operating diameter The apparatus in- 

an impression cylinder that has been retrofit in place of eludes means ic control pressure or width of (he nip 

a transfer cylinder upstream from a tower coater In this between the transfer cylinder and the coating blanket 
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cylinder. The apparatus aisc includes means to control 
the actuation, adjustment and speed of the transfer c\l- 
inder relative to the blanket cylinder, A gear is adapted 
to positively, dnvingly, couple the coating blanket cyl- 
inder to the impression cylinder when the assembly is m 5 
the first (operating) position. This gear can be made of 
a special plastic materia! Additionall>. the impression 
cylinder includes a gear adapted to drive the gear on the 
coating blanket cylinder. Means are provided for regis- 
lenng the coaling blanket cylinder gear with the adja- 10 
cent unpression cylinder gear. Proximity sensors lo- 
cated on the coating blanker cylinder gear and the im- 
pression cylinder gear are utilized to rotationaily align 
these gears with one another. The press will not start 
unless the gears are sensed to be m the proper position 15 
relative to each other. The apparatus also includes 
means for adjusting the coating blanket cylinder rela* 
live to the press unit impression cylinder while the two 
cylinders remain dnvingly engaged. An adjustable stop 
controls the nip between the coating blanket cylinder 20 
and the impression cylinder, without changing the rela- 
tionship between the coating blanket cylinder and the 
liquid coatmg mecermg and transfer means. Specifi- 
cally, Uus stop can be a threaded screw. The coating 
blanket cylinder is preferably lightweight (aluminum) 25 
with means enabling lateral and/or circumferential reg- 
ister adjustment relative lo the adjacent press impres- 
sion cylinder Circumferential register adjustment 
means includes a plurality of bolts and nuts, as well as 
correspondingly positioned slots in a plate secured to 30 
the coatmg blanket cyhnder, which are adapted to 
allow for rotational movement of the coating blanket 
cylinder with respect to the coating blanket cylinder 
gear. Laieral register adjustment means includes 
threaded collars adapted to allow for lateral mo\'ement 35 
of the coating blanket cylinder, located at both ends of 
said coating blanket cylinder. There is provided a 
means of locking the coating apparatus to the press unit. 
Specifically, the means can include a c> Under clevis and 
a press-mounted '.ug. cooperatively sized and positioned 40 
to engage said clevis, and a releasable latch pm adapted 
to connect the clevis to the lug Alternatively, the 
means can include a pair of cooperatively sized and 
positioned electromagnets which, when de-energized. 
allou ihe coating assembly to be released for movement 45 
to a location remote from the press unit. 

This invention thus provides a direct coating system 
for a sheet fed printing press, preferably a multi-color 
press, and enables in-Iine pnnting and coating a: the 
&ame time on a single press unit, thus maintaining the 50 
pnnting capabiiuy of the printing press unit. When a 
press unit (preferably the final press unit) is retrofitted 
with the retracuble coating assembly of this invention, 
an existing impression cylinder in the press unit may act 
as a common impression cylinder, so that ink is first 55 
applied to a sheet being fed on the impression cylinder 
and a coating is applied directly to the sheet over the 
last ink application. After this dual sequential applica- 
tion of ink and coating onto a sheet on the same impres- 
sion cylinder, the coating can be suitably dned by air, 60 
infra-red heat, ultra-violet radiation or any other means 
adapted to quickly dry the coating. 

This apparatus is capable of delivering a metered 
amount of coating through a special blanket roll to a 
sheet carried b> the last impression cylmder in a print- 65 
mg press substantially \Mthout interrupting or changing 
the pnnting process. It allows spot coating or overall 
coauDg as may be desired bv the printer It operates 
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Without the use of bulky complex metering sv stems, yet 
the apparatus is versatile in that the printer can bnng the 
ccater m line or not, as he desires, without changing or 
in:erferinE with an existing printing operation. Adjust- 
ment of the coating blanket cylinder and entire assem- 
bly is made relative to the impression cylinder to com- 
pensate for various sheet thicknesses to be pnnied. The 
assembly is furthermore actuatable while still dnvingly 
engageable with the impression cylmder, to on-off posi* 
tioning of the cylinder when operating in the first posi- 
tion. 

The entire apparatus is funher retractable to the sec- 
ond position by a simple retraction device, such as a 
linear-actuator, winch, hydraulic cylinder or the like, 
up an inclined plane (the same plane as for movement 
for adjustment and actuation), to provide access to. (1) 
the coating blanket cylinder for changing blankets, 
packing, clean-up, maintenance, etc.: (2) the standard 
printing blanket cylinder; (3) the impression cylinder; 
and (4) the sheet delivery area, beneath the coating 
apparatus, housing the conventional Infra-red or W 
drying unit. In this second retractable position, the ap- 
paratus may be used as a seat by the operator, as desired, 
for standard printing press unit operation. 

A gear cover is provided about the blanket cylinder 
gear and is designed to resiliently sealingly engage the 
gear cover of the printing unit to which the coatmg 
apparatus is installed. When the coating unit is re- 
tracted, a cover is supplied to seal the cutout in the press 
gear cover. Therefore the integnty of the oil bath is 
maintained within the press gear cover in both operat- 
ing and retracted positions of the apparatus. 

A specific sequence of actuation of the transfer roll 
relative to the coating blanket cylinder, and actuation of 
the coating blanket cylinder (and, therefore, of the en- 
tire assembK) relative to the impression cylinder for 
proper coatmg operation, is specifically discussed later 
herein This apparatus is well adapted to be built into a 
new pnnting press or to be retrofitted into existing 
equipment 

Other feathers and advantages of the invention will 
be apparent from the following description of the pre- 
ferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of the coating apparatus includ- 
ing a diagrammatic view of a printing press with which 
It IS operaiivcly associated. In this Figure the cylinders 
of the coating assembly are shown in solid m their coat- 
ing operating position and in phantom in iheir retracted 
position. The coating apparatus is shown in section 

FIG lA is a side view of stop on the coatmg appara- 
tus of FIG. 1 

FIG 2 IS a diagrammatic side view of a set of coating 
application rollers showing details of controls for posi- 
tively, dnvmgly, linking these rollers to a pnnting svs- 
tem; and 

FIG. 3 is similar to FIG, 2 showing a schematic vicv. 
of controls for the coating apparatus hereof for adjust- 
ment, actuation and retraction of the coating asscmblv 
relative to the press, actuation and adjustment of :he 
transfer roll relative to the coating blanket cylinder and 
the metering means relative to the transfer roll. 

FIG. 4 IS a cross-sectional view taken along lines 4—4 
from FIG. 1. 

FIGS. 5 and 6 are diagrammatic representations of 
two alternative embodiments of the invention, respec- 
tivelv, in which the coaimg assembly is engaged uiih an 



W019642 



5,178,678 



impression cylinder retrofit in place of a transfer cvlin- 
der. 

FIGS 7 and 8 are diagrammatic rAsresentations of 
yet two additional embodiments of tft mvcntion* re- 
spectively, in which the blanket coaterlof the invention 5 
IS employed with z coating rower on «ihcr an impres- 
sion cylinder retrcfii at a transfer cyllider of the last 
press unit, or directly on the impressiol cylinder of the 
coating tower * 

FIG. 9 is diagrammatic illustration of the means of 10 
locking the blanket coating cylinder to; the press impres- 
sion cylinder. 

FIG. 10 is a diagrammatic illustration of the means of 
circumferential register adjustment. 

FIG. 11 is a diagrammatic illustration of the means of 15 
lateral register adjustment. 

FIGS 12a and lib respectively show the coating 
assembly adapted to single^sided, and to two-sided, web 
printing applications. 
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SPECinC EMBODIMENTS OF THE 
INVENTION 
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This invention will be described with reference to the 
drawing m which like parts have been given like refer- 
ence characters. 25 

Refernng now to FIGS. 1 and 4, the coating appara- 
tus assembly of this invention compnses a transfer roller 
10, joumalled for roution, onto which is fed coating 
material 12, and a metenng assembly 14 which is suit- 
ably adjustably mounted relative to the transfer roll to 30 
dehver a predetermined quantity of liquid coaling, sub- 
stantially evenly along the surface of the transfer roller 
10 This metering assembly 14 includes a rotatably 
mounted journal 20 which is generally parallel to the 
axis of the coaimg transfer roller 10. Mounted subsian- 35 
tially centrally about the journal 20 is a housing 22 from 
which a blade clamp 24 extends. A doctor blade 26 is 
positioned m the blade clamp 24 and is angularly posi- 
tioned against the transfer roller 10. The doctor blade 
26 is suitably made of blue spring steel, suitably about 40 
ten thousandths of an inch thick, and suitably extends 
out of the clamp 24 about one half inch. The angular 
position of the blade 26 may be about 40* to a tangent to 
the transfer roller surface. It has been found to be useful 
to force the doctor blade 26 against the transfer roller 10 45 
wuh a pressure of about one half to one pound per 
linear inch The transfer roll (with the metering device) 
is mounted at each end thereof in a common frame 16 
which IS in turn rotatably supported in a coatcr assem- ' 
bly housing 46. Frame 16 is pivotally rotated, or other- 50 
wise moved, by cylinder 57, not shown, to adjustably 
engage transfer roll 10 to a lightweight (e.g., aluminum) 
coating blanket cylinder 40 for proper coating applica- 
tion. Movement of frame 16 does not affect pressure 
between roller 10 and blade 26. Likewise, movement of 55 
housing 46 docs not affect the pressure setting, or the 
relative positions, of transfer roll 10 and coatmg blanket 
cylinder 40. Adjus:able stop 18 is provided to set a light 
"kiss" pressure between roller 10 and cylinder 40. 

A drip pan 2S having an outlet is provided, and is 60 
positioned below the transfer roller 10 and the metenng 
assembly 14 The pressure exerted by the doctor blade 
26 against the transfer roller 10 can be adjusted by 
means of two adjustment screws 27 which extend to 
corresponding adjustment brackets 29 clamped on the 65 
axle 20. It is preferred that the adjustment screws are 
attached to the brackets off center with respect to the 
axis of the axle 20 so that the rotation of these adjust- 



ment screws will pivot the axle 20 whereby changing 
the pressure of the doctor blade 26 on the roller 10. A 
cover may be provided over the coating 12 and roller 
10. 

A coating blanket cylinder 40 is provided in opera- 
tive, takeoff contact with the transfer roller 10. The 
blanket roller has its own journals rotatably mounted, 
suitably m needle bearings, and supportingly attached 
to the same housing 46 as supports the common frame 
16 for the transfer roller and metering assembly. This 
housing 46 is siidably mounted on rails 48 which, in a 
preferred embodiment of this invention, are inclined so 
as to easily move the coating assembly into and out of 
the line as well as provide a guide for adjustment and 
actuation of the coating blanket cylinder (and entire 
unit) relative to the impression cylinder of the press. 

Specifically, the housing 46 is mounted on beanng 
blocks 50 that are in turn siidably mounted on the two 
parallel rails 48. The rails 48 are mounted on rail sup- 
ports 52 which are adapted to be directly connected to 
the press unit. 

Hydraulic cylinders 58 each with an adjustable clevis 
62 are mounted on opposite sides of the housing 46 to 
provide proper actuation and a '*kiss" pressure contact 
between the coating blanket on the special blanket cyl- 
inder 40 and the sheet on press impression cylinder 66. 
Suitably a latch 60 is provided to insure positive posi- 
tioning and lock-up of the entire coating assembly with 
relation to the printing unit, i.e., the coaling blanket 
cylinder 40 with the impression roller 66. 

Double adjusting screws 30 and 32 are supported by 
suppon 36 attached to housing 46. Screw 30 bears 
agamst stop block 38, attached to the press frame. 
Screw 32 is locked by nut 34. Rotation of screw 30 
provides for paper pressure adjustment and thickness 
changes in sheet stock, while setting screw 32 provides 
a safety such that gears mounted on the coating blanket 
cylinder and press impression cylinder, cannot be 
meshed beyond a preset point while in the coating mode 
of operation. Once nut 34 is tightened, the nut is fixed 
(as if II were welded or pinned) for a specific screw 32 
setting. Clearance **Sc" in FIG. 1 depends on the thick- 
ness of the sheet, Si which is generally between 0.000 to 
0.030 inches. .As shown in FIG. 1, clevis 62 is adjusted 
such that a clearance exists within cylinder 58, between 
the piston and cylinder wall The piston serves as an 
"OFF" stop for the coating assembly when the assem- 
bly is actuated. A separation will therefore exist be- 
tween the blanket and sheet when in the '*OFF" unpres- 
sion position. For a theoretical 0.000 sheet thickness, Sc 
should be set for 0.060 inches approximately. 

A gear-motor 80, which may be hydraulic or electric, 
is suitably provided to dnve the transfer roll 10. Suit- 
able means is provided to retract the coating assembly 
into and out of operative relation with the impression 
roller 66, up and down the rails 48. 

The coatmg assembly is shown in cooperative rela- 
tionship with a conventional senes of printing rollers 
The coating blanket on blanket cylinder 40 is in light 
'*kiss" contact with the sheet on impression cylinder 66, 
the sheet on the impression cylinder being also in 
contact with a printing blanket on blanket cylinder 70. 
impression cylinder 66 thereby serves as a dual impres- 
sion cylinder, first for printing and next for coating. The 
sheet work piece is shown at 72. 

The coater is first locked into operation on the press 
unii b> lowering it along the rails 48 toward the press 
unii and engaging clevis 62 to lug 61 mounted on the 
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press through releasable latch pin 60 In operation, cear* 
motor 80 mounted on housing 46 rotates ihe roller 10 as 
coating fluid is pumped under pressure from a fluid 
reservoir (not shown) to an inlet opening in the doctor 
blade assembly. From there, coating spreads over the 
surface of roller 10 and is distributed by the doctor 
blade 26. A continuous flou of coating is mamtained 
over the surface of the roller 10 and excess coating is 
reco\ered through drip pan 28, with an outlet for recy- 
chng. In this way. sufficient flow is maintained to pro- 10 
vide a flooded nip of coating between roller 10 and 
blade 26 and to provide uniformity of coating along the 
rollers' length. The amouni of coatmg carried by the 
transfer roller 10 can be adjusted somewhat by turning 
screws 27 to adjust the pressure between doctor blade 15 
26 (or a metering roller) and the transfer roller 10, as 
described above Hydraulic cylinders 58 ser\'e to pull 
the entire unit against the press with a force that can be 
adjusted by adjusting the pressure in the cylinders 58 
Screw 30 adjusts '*0N** pressure between the coating 20 
blanket on blanket cylinder 40 and a sheet carried on 
impression cylinder 66 Cylinders 58 funher serve to 
separate the coating blanket cylinder from the impres- 
sion cylinder while gears mounted on the adjacent cyl- 
inders still remain m mesh. Separation or clearance "Sc" 25 
in FIG. 1 IS about 0,060 to 0.030 inches to provide an 
**OFF" condition of the coaler assembly to stop appli- 
cation of coating. As the blanket cyhnder 40 rota:es in 
direction R, coating is applied to the jusi pnnted sheet 
Transfer roller 10 rotates as shown by direction R'. 30 

A uniform arrount of liquid coating is continuously 
transferred to the biankei roller 40 at the nip between 
the blanket roller 40 and ihe transfer roller 10. The 
blanket roller 40 in turn deli\ers that coating to the 
workpiece as the workpiece travels through the nip 35 
between the blankei roller 40 and the impression roller 
66. Changing the speed of roller 10 results in a change 
of coai weight added to the sheet 

When the coater is not in use. latch pin 60 is released, 
and a suitable means moves the coating unit back along 40 
the rails 48 away from the prmtmg rollers 

More specifically, when using an acrylic water-based 
coating, a suitable transfer roller may be a quadrangular 
cell cyhnder. having about 140 lines/mch, each square 
inch of ceils carry 15 cubic billion microns of coating A 45 
suitabK engraved roller is sold by Pararco Roller Co of 
Dallas. Tex (Exact roll cell nomenclature is: 140 Roto- 
flo/13S for an optimum roll surface structure.) An 
acrylic water-based coating having about 45% solids 
can be applied to achieve an optimum dry coat weight 50 
of -0.4-0.6 pounds per 1000 square feet, using a roll 
surface speed of 1:1 with that of coating blanket roU 40. 

Refernng now to FIG 2. there is shown a portion of 
a coating apparatus assembly including transfer roller 
10, coating material 12 fed t"rom a supply thereof 13 and 55 
metered onto the roller by means of a doctor blade 
assembly 14. including a drip pan 28. Tne transfer roller 
10 is suitably driven bv direct dnve gear motor 80 
whose speed is controlled by a controller 82 responding 
to sensor 84 v» hich senses the speed of the coating blan- 60 
ket cylinder 40. Controller 82 is adjusted lo provide a 
preset surface speed ratio. 1:1 or less, between roller 10 
and cylinder 40. the slowesi surface being that of roller 
10 Impression cylinder 66 includes a sheet gnpper 95 
The coating blanket on blanket cylinder 40. and associ- 65 
ated drive gear 40 . preferably have the same operatt\e 
diameter as the impression cylinder 66 and press gear 
66' Gear 40 is. directiv d.-iven b> press gear 66' of 
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cylinder 66 so as to insure a positive synchronized dri\'e 
relation there between. In FIG. 2. no worksheet is 
shown in this tlgure for clarity Index marks are placed 
on adjaceni gears to insure proper register of adjacent 
cylinders. The gear pitch line separation "P.L.S." is 
approximately equal to the sheet thickness "ShtThk.'\ 
S„ shown on cylinder 66. D40 is a broken line corre- 
sponding to the outer diameter of the blanket on cylin- 
der 40. and the pitch line of gear 40 and D66is a broken 
line corresponding to the outer diameter of impression 
cylinder 66 and the pitch hne of gear 66'. R4CIS equal to 
R66 and thus D40 and Dst, are equal. 

Referring now to FIG. 3 which is similar to FIG. 2. 
there is shown the same three rollers, the transfer roller 
10, the coaling blanket cylinder 40 and the dual, com- 
mon, impression roller 66 The transfer roller 10 and the 
coating blanket roll 40 are shown commonly mounted 
in assembly 46 via bearing blocks 50, on inclined rails 
48. There is shown in this figure a first cylinder 57 \^'ith 
stop 18 which adjusts the pressure m the mp 90 between 
the transfer roller 10 and the coating blanket on blanket 
cylinder 40. A second cylinder 58 and screw 30 are 
provided to control the spacing in the nip 94 between 
the coating blanket on the blanket cylinder 40 and the 
d^jal impression cylinder 66 to accommodate a particu- 
lar sheet thickness. The last color pnnting blanket roll 
70 IS not shown for claniv Frame 16 pivots at P in FIG. 
3 

FIG. 4 is a sectional view taken along lines 4—4 of 
FIG. 1 showing relationship or roll lengths to each 
other, a cover A' about the coating blanket cylinder 
drive gear, lateral and circumferential register provi- 
sions for the coating blanket cylinder, B' and C respec- 
tively and other component pans shown in FIG. 1. 

As best shown in FIG. 4. housing 46 is offset to the 
inside of the press frame m the area of the bearings for 
coating cylinder 40. and therefore clears the press frame 
in this area. The remainder of the housing may lie along 
the inclined surface of the frame; that is. directly above 
the frame. This offsetting of housing 46 prevents having 
to alter (cut away) a portion of the press frame adjacent 
the beanng 

For sequencing of rolls for proper coating operation, 
the following procedure is followed: 



*'ON 1 Transfer ro;l aciuaies to coaiing blanket 
cylinder upon aciuatior of press blanket 
cylinder of las: pnniing unit 
2 Coaling blanket cylinder actuates 10 sheet on 
press impression cylinder ui>3n one full 
re'kulution of press 
"OFF*" 1. Transfer roll separates from coning blanket 

cylinder upon actuation of blanket cyhnder of 
;>recedmg press unit 
2 Coating blanket cylinder separates from the 
shee: on the press impression cylinaer upor 
acruation of the press blanket c>linder of ihe 
last pnnitng unit 



. An alternate embodiment is shown in FIG 5, v^hich 
IS panicuiarly applicable for press units which cannot 
accommodate a coating assembly according to the in- 
vention in operable association with the press unit blan- 
ket cylinder as described above. In FIG. 5. an impres- 
sion cylinder is msialled downstream of the final press 
unit, in place of a sheet transfer cylinder vthich ordinar- 
ily transfers the workpi-ce along a path from the final 
unit to the press delivery. 
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Specifically, press units 100 and 101 generally corre- 
spond to the Miehle Super 60" press. The positioning of 
cenain cylinders in that press does not permit installa- 
tion of a coating assembly as described in the embodi- 
ment of FIG. 1. Existing press unit 101 includes sheet 5 
transfer cylinders 102, an impression cvlmder 103. and 
plate and blanket cylinders 104 and 105. Ordinarily, the 
cyimders at positions 106 and 107 are also sheet work- 
piece transfer cylinders to transfer the workpiecc from 
the final unit 101 to the delivery area 120. 10 

According to the invention, the sheet transfer cylin- 
der ordinarily occupying position 106 is replaced by an 
impression cylinder which cooperates with a retract- 
able coaling assembly having a coating blanket cylinder 
140 as described above. Other components of the coat- 15 
mg assembly of FIG. 5 (e.g., transfer cylinder 110 and 
metering assembly 114) are the same as described above 
and require no funher description. The operation of the 
apparatus of FIG- 5 is analogous to the operation of the 
above-described apparatus of FIGS. 1-4, and the coated 20 
sheet is transponed to the press delivery. 

FIG. 6 shows a similar arrangement for a small (2f ") 
Heidleberg MO ® press, in which a double-size sheet 
transfer cylinder at position 201 has been replaced with 
a double-size impression cylinder. A retractable coating 25 
assembly 202 according to the invention is positioned in 
operative association with the impression cylinder at 
201. Coating assembly 202 includes a coating blanket 
cylinder 240 and a coating transfer cylinder 210. 

FIG. 7 shows an arrangement featuring the use of a 30 
coater on a press that includes a Heidleberg coating 
tower 301 downstream from the fma! press unit. The 
coating tower includes a standard coating unit 302, 
having an application cylmder 303 which applies coat- 
ing to a workpiece nipped between application cylinder 35 
303 and coating impression cylmder 309 for applymg a 
coatmg. A retractable coating assembly 304 according 
to the invention can be added by replacing the transfer 
cylinder at position 303 with an impression cylinder, 
and adding the coating assembly 304 upstream from the 40 
standard unit 302. Coating assembly 304 includes a re- 
tractable blanket cyhnder 340 and a coating transfer 
cylinder 310, each of which is substantially similar to 
the coaling cylinders described in FIGS. 1-4. The 
workpiece is transferred via transfer cylinder 308 to 45 
coater 301, In this way, it is possible to apply a water- 
based pre-coai to the sheet workpiece at unit 304, up- 
stream from the application of a U.V, sensitive coating 
at standjLTd unit 302. The precoaung is dried before the 
U.V. coating is cured at station 307. After coating, the 50 
sheet is presented to the press delivery 320 in the stan- 
dard way. Such a double coating system :s panicularly 
useful where the ink and the U.V. coating are not com- 
patible, requiring the iniermediate pre-coating layer to 
separate them. 

FIG. 8 shows an alternative retrofit of the coating 
tower shown in FIG. 7. Specifically, the cylinder in 
position 403 is a sundard transfer cylinder. Coating 
impression cylinder 404. which is pan of the standard 
coating unit 402 serves to apply a second layer of coat- 
ing from the coating assembly 405 according to the 
mvention, which is retrofit to work in cooperaiion with 
impression cylinder 404 Coating assembly 405 includes 
a blanket cylinder 440 and a transfer cylinder 410 as 
described above The remainder of the coating tower 
and delivery is generally as described for FIG. 7. and 
funher description is not necessary here. TTie embodi- 
ment of FIG. 8 is useful for applying a double layer of 
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coating at a single impression cylinder, with the first 
layer being applied by the standard coating unit 402 and 
the second layer being applied as described above. 

Another alternate embodiment is shown m FIGS. 
9-11 which includes alternative features of the coating 
unit embodiment illustrated in FIGS. 1-4. 

A different method of 'lockmg" the coatmg unit (e.g. 
the unit of FIG. 3) to the press is illustrated in FIG. 9. 
The coating unit is displaced down the rails 48 by means 
of a hydraulic cylinder 500. Once in the vicinity of the 
press, electromagnets 502, 504, located on the press and 
the coating unit, respectively, mate and attach the coat- 
ing unit to the press. These electromagnets act to main- 
tain the relative positions of the two units and therefore 
serve to replace latch pin 60, lug 61, and clevis 62. 

Before attachmg the coating unit, a registering pro- 
cess is initiated. Registering refers to aligning the coat- 
ing unit with the press in an operative position More 
specifically, registering aligns the teeth of gear 66' at- 
tached to the press impression cylinder 66 to those of 
another gear 40' attached to the coating blanket cylin- 
der 40. Additionally, when the gears have been prop- 
erly aligned, the sheet gripper is in its proper position 
relative to (and is registered with) the blanket gripper 
and gap on cylinder 40. Proximity sensors 506, 508 (or 
their equivalent) are attached to gear 66' and gear 40', 
respectively, and are placed near the perimeter of the 
gears. Both gears 66', 40' are rotated relative to one 
another until these sensors 506, 508 are in their nearest 
proximity, indicating proper onentation. The gear teeth 
are then brought together in a mesh configuration, and 
index marks of FIG. 2 will be as shown. 

Gear 40', attached to the coating blanket cylinder, is 
made of a resilient plastic matenal (i.e. MC901 Nylon). 
The purpose of manufactunng the gear out of plastic is 
to avoid problems associated with uneven gear wear. 
Metal gears in a gear train that have differencing 
amounts of wear may not mesh properly and may cause 
poor quality printing. Therefore, all metal gears in a 
gear train are usually replaced concurrently so that 
wear is matched for all gears in a set. A plastic gear on 
the retrofit blanket cylinder can adjust to the wear of 
the press gear 66' because of its ductile and resilient 
qualities. Therefore, coaling unit gear 40' can be main- 
tained independently of press gear 66' and can be retrof- 
itted or replaced independent of the state of wear of 
press gears without mierfenng with the quality of the 
printed maienat. 

When the coating unit is locked (o the press, it some- 
times becomes necessary to realign the coated blanket 
cylinder 40 without separating the coating unit from the 
press. Therefore, both circumferential and lateral ad- 
justments are possible. 
55 Means for circumferential adjustments are illustrated 
in FIG. 10. The gear 40' attached to the coating blanket 
cylinder 40 includes a hub 650. Atop the hub 650 is a 
face plaie 652 which is secured to the coating blanket 
cylinder shaft 654 (shown on end view). Four bolts 658', 
60 attached to the hub 650 extend out of the hub through 
four machined slots 656 in the face plate 652 Four nuts 
658 are tightened on the bolts and are utilized to fasten 
the face plate 652 and shaft 654 to the gear hub 650, 
thereby fixing the rotational orientation of the coating 
65 blanket cylinder 40 to the gear 40'. To ad|ust the cylin- 
der onentation with respect to the fixed gear position, 
the nuts 658 arc loosened, and the face plate 656 and 
shaft 654 are rotated relative to the gear hub. Appar- 
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enrly, the limits of rotation are defined by the circumfer- 
cnuai length of the machined slots 656 

Means for lateral adjustments are illusirated in FIG 
11 Coating blanket cylinder 40 is attached to a shaft 654 
at both ends. Gear 40' is mounted on one end of this 5 
shaft 654 (as described above;. The lateral position of 
the cylinder 40 is maintained via shaft collars 600. The 
shaft collars 600 are placed on opposite ends cf the 
shaft, and when secured, do not allow for lateral motion 
cf the cylinder with respect to the shaft. Cylinder 40 is 10 
preferably keyed to the sheet 654 to prevent circumfer- 
entiai movemen: of the cylinders relative to the shaft. 
These collars have internal threads, and the shaf: hol- 
low tubes having an inner diameter is threaded exter- 
nally 15 

Each shaft collar 600 includes inner screw threads 
which mate with outer screw threads 602 contamed on 
the shaft 654 To move the cyhnder 40 in a lateral direc- 
tion, shaft collars 600 are loosened on the cylinder 
which specifically entails routing these collars on their 20 
threads away from the cylinder, to free the cylinder to 
be laterally displaced on the shaft in either direction. 
When a desired position is achieved, the cylinder 40 is 
again tightened to the shaft 654 by rotating the shaft 
collars 600 on their threads toward the cylinder and into 25 
a tight fit against the cylinder. The force of the shaft 
collars against the cylinder act to lock the cyhnder in a 
fixed lateral orienution relative to the shaft. 

FIGS. \2a and 12^ show the coating unit adapted for 
two different web offset presses to coat, e g. with a U.\' 30 
coaimg). In FIG. I2a, press unit 701 is a smgle-sided 
web offset lithographic press, having a printing blanket 
cylinder 702 and an impression cyhnder 703 for printing 
web workpiece 704. Coating unit 705 includes metering 
cylinder 706 and blanke: cylinder 707. as described 35 
above 

In FIG. I2b, press unit 801 is a double sided (blanket- 
to-blanket) web offset lithographic press unit in which 
blanket cylinders 802 and 803 print opposite sides of 
web workpiece 804 simultaneously. Coating unit 805 40 
operates in associating with blanket cylinder 803 to coat 
the top side of web 804. 

OTHER EMBODIMENTS 

Other embodiments are wiihm the following claims 45 
For example, other doctor blade arrangements may be 
used to doctor the coating from the transfer roller 10. 
such as a system utilizing a reverse angle blade or hav* 
ing dual blades and having a coating inlet between the 
two blades. A roll, or roller means, may also replace the 50 
doctor blade arrangement. Other types of engraved or 
smooth surfaced cylinders may be used. Those skilled in 
the art will appreciate that the coating unit described 
above may be adapted to achieve numbering, slitting, 
scoring, and the like. Moreover, the coating umt de- 55 
scnbed above may be used to deliver varnishes, coat- 
ings, glues, dyes, etc. in addition to coatings. Other 
types of presses may be used in conjunction with the 
coaler, but offset lithographic sheet-feeding presses are 
preferred For example, the coating unit may be 60 
adapted to web offset press pnntmg 

What is claimed is- 

1. A coating apparatus for applying a liquid coaling 
to a workpiece in co-operation with an impression cyf- 
inder mounted on a lithographic pnniing press, said 65 
press having at least one ink carrying surface for apply- 
ing ink to said workpiece pnor to coating, said coating 
apparatus comprising. 
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a) an independent, cooperatively operating coating 
assembly compnsirg: 

i) a liquid coating supply means. 

ii) a coating carrier which includes a resilient coat- 
mg carrying surface for carrying liquid coating, 

iii) a means for metering and transferring liquid 
coating, operativeiy connected between said 
coating supply and said carrying surface, for 
maintaining a controlled amount of liquid coat- 
ing on said coating carrying surface; and 

iv) structural members integrating said means for 
metering and transferring liquid coating and said 
coating carrier into said coating assembly; 

b) suppons for allowing movement of said coating 
assembly between: i) an operative position m which 
said coating surface on said carrying surface is in 
rotative pressure contact with a workpiece on said 
press unit impression cylinder; and ii) a fully re- 
tracted position in which said coating assembly is 
completely disengaged from said press unit impres- 
sion cylinder at a location remote from the press 
unit impression cylinder, said coating assembK, 
including said coating carrier and said means for 
metering and transferring coating material, remain- 
ing connected during said movement, 

whereby, in said operative position, said carrying 
suri'ace continuously delivers a smooth, uniform, 
metered amount of said liquid coating material to 
said workpiece on said impression cylinder. 

2. The coating apparatus of claim 1 in which said 
coaling assembly comprises: 

a) a roller means for metering and transfernng a uni- 
form predetermined quantity of coating to said 
resilient carrying surface on said coating carrier, 
said coating supply means being operativeiy associ- 
ated with said roller means; 

b) a movable support for said coating earner, for 
moving said coating carrier into and out of contact 
with said workpiece on said impression cylinder. 

c) a movable support for said roller means fcr moving 
said roller means into and out of contact with said 
coating surface on said coating carrier. 

d) means for integrating said coating earner and said 
roller means into said coating assembly: 

e) means for independently actuating said coating 
carrier movement and said roller means movement; 

0 means for independently adjusting pressure be- 
tween said coating surface on said coating earner 
and said workpiece on said impression cylinder and 
pressure between said roller means and said coating 
surface on said coating earner; and 

g) means for integrating said coating assembly with 
said impression cylinder in said operative position, 
such that a change in pressure between said earry- 
mg surface on said coating earner and said work- 
piece on said impression cylinder, or actuation of 
said carrier into and out of contact with said work- 
piece, does not alter pressure between said roller 
and said coating earner; and such that a change in 
pressure between said roller means and said carrv- 
ing surface on said coating earner, or actuation of 
said roller means into and out of contact with said 
coating surface on said coating earner, does not 
alter pressure between said coating surface on said 
coating carrier and said workpiece on said impres- 
sion cylinder. 

3, The coating apparatus of claim 1 in which said 
coating assembly comprises. 



W019646 




5.178 



a) support and retraction means for said coattng as- 
sembly allowing movemeni of said coating assem- 
bly between at least three positions, a first position 
in which said coatmg surface on said coating car- 
rier IS operatively engaged with a workpiece on ^ 
said press unit impression cylinder, a second (off- 
impression) position in which said coating surface 
on said coating earner is separated somewhat from 
sajd workpiece on said press unit impression cylin- 
der, and a third (storage) position in which said 
coating assembly is removed away from the im- 
pression cylinder, allowing access to said press; 
said coating assembly, including said means for 
metering and transferring coating material, remain- 
ing connected during movement of said coating 
camer as pan of said coating assembly. 

4. The apparatus of claim 1, claim 2, or claim 3 
wherein said impression cylinder is operatively associ- 
ated with a pnnting blanket cyhnder positioned in a 
prinnng unit of said printing press, whereby, in opera- 
tion, a workpiece on said impression cylinder contacts 
sajd printing blanket at a first workpiece location while 
It contacts said coating surface on said coatmg carrier at 
a second workpiece location, enabling simultaneous 
printing and coating at said impression cylinder. 

5. The apparatus of claim 1 wherein said coaling 
assembly is mounted on an inclined support 

6. The apparatus of claim 1 funher comprising a 
means for moving the coating assembly toward or away 
from the press unit. 

7. The apparatus of claim 6 wherein the means for 
moving the coating assembly comprises a hydraulic 
cylinder. 

8. Ths apparatus of claim I wherein said means for 
metenng and transferring coa:ing compnses a transfer 
cylinder in operative contact with said coating surface 
on said coatmg earner and means for metering the 
amount of coating earned on said transfer cylinder. 

9. The apparatus of claim 8 including means to con- 
trol the nip between said transfer cylinder and said 40 
coating surface on said coatmg earner. 

10. The apparatus of claim 1 including a gear posi- 
tively coupling said coatmg carrier to said impression 
cylinder when said coating assembly is in said first oper- 
ating position 45 

11. The apparatus of claim 10 wherein said gear com- 
prises a plastic material. 

12 The apparatus of claim I wherein the impression 
cylmder compnses a gear adapted to dnve a gear for 
the coating carrier. 50 

13. The apparatus of claim 10 further compnsing 
means of registenng the gear for the coating earner 
with the adjacent impression cylinder gear. 

14. The apparatus of claim 13 funher comprising 
sensors on said coanng earner gear and said impressi3n 55 
cylinder gear to rctaiionally align said gears with one 
another 

15. The apparatus of claim 1 funher comprising 
means for adjusting the position of the coating earner 
relative to the impression cylinder, while the coating 60 
earner remains dnvingly engaged with the impression 
cylinder. 

16. The apparatus of claim 8 or 9 comprising an ad- 
jusuble stop to control the mp between the coating 
surface on said coating earner and the workpiece on 65 
said impression cylinder, without changing the coating 
carrier relationship to the liquid coating metenng and 
transfer means. 
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17. The apparatus of claim 1 wherein said coating 
earner funher comprises means for register adjustment 
with the adjacent press impression cylinder. 

18 The apparatus of claim 17 wherein the register 
adjustment comprises a plurality of bolts correspcnding 
to slots, which cooperate to allow for movemeni of the 
coating carrier with respect to a gear for the coating 
earner. 

19. The apparatus of claim 17 wherein the coatmg 
10 earner further has means enabling lateral register ad- 
justment relative to the adjacent press impression cyhn- 
der. 

20. The apparatus of claim 19 wherein the lateral 
register adjustment means comprises threaded collars 

15 adapted to allow for lateral movement of the coating 
earner located at both ends of said coating earner rela- 
tive to a shaft extending through and supporting the 
earner, said shaft being fixed against lateral movemeni. 

21. The apparatus of claim 1 wherein said impression 
20 cylinder is retrofit into a position in said printing press 

ordinarily occupied by a workpiece transfer cylinder. 

22. The apparattis of claim 21 in which said position 
of said impression cylinder is retrofit in place of a work- 
piece transfer cylinder positioned to transfer said work- 

25 piece to a fixed coater. 

23. The apparatus of claim 1 wherein said printing 
press is connected to a fixed coater and said impression 
cylinder is an impression cylinder that forms pan of said 
coater. 

30 24 The apparatus of claim 1 further comprising a 
means of locking the coating assembly to the press unit 
25 The apparatus of claim 24 wherein the means of 
locking compnses a clevis and a press-mounted lug 
cooperatively sized and positioned to engage said 
35 clevis, and a releasabie latch pin adapted to connect said 
clevis to said lug< 

26. The apparatus of claim 24 wherein the means of 
locking compnses a pair of cooperatively sized and 
positioned electromagnets, 

27. The apparatus of claim 2 comprising 
means to positively rotate said roller means, 
means to positively rotate said coating surface on said 

coating earner in registration with said workpiece 
supported and conveyed on said impression cvhn- 
der. 

sequencing means, cooperatively associated with the 
means for actuating, for sequentially actuating 
movement of said roller to said coating surface on 
said coating earner, before actuating movement of 
said coating surface on said coating carrier to en- 
gage said prmted workpiece on said impression 
cyhnder, and for sequentially actuating movement 
of said roller away from said coatmg surface on 
said coating carrier before actuating movement of 
said coating surface on said coating carrier auay 
from said workpiece. 

28. The apparatus of claim 1 comprising means to 
vary the surface speed of at least one roller in the roller 
means relative to the surface speed of the carrier. 

29 The apparatus of claim 1, claim 2, or claim 3, 
wherein said coating earner is a coating blanket cylin- 
der or a coating plate cylinder. 

30 The apparatus of claim 1, claim 2, or claim 3, 
wherein said coating carrier presents a gapped coating 
surface to said impression cylinder as said impression 
cylinder rotates, and said printing ink earner presents a 
gapped printmg surface to said impression cylinder as 
said impression cylinder rotates, said coating surface 
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(including said gap therein) having a perimeter substan- 
tially equaj to the perimeter of said pnntmg surface 
(including said gap therein). 

31- The apparatus of cJaim 1, claim 2 or claim 3 
wherem the coaung carrier is a coating plate cylinder 
carrying a plate. 

32. The apparatus of claim 1, claim 2 or claim 3 
wherein the impression cylinder is a standardly supplied 
impression cylinder supporting a workpiece being 
printed on a lithographic printing press unit. 

33. The apparatus of claim 1, claim 2, or claim 3, 
wherein the impression cylinder is retrofit in place of a 
standardly supplied transfer cylinder on a lithographic 
printing press unit. 

34. The apparatus of claim 2 wherein means suppon- 
ing and integrating compnses a first pair of frames sup- 
porting said moveable support means for said carrier 
and said roller means, mcluding said support actuating 
means and adjustment means, where said pair is mi- 
nutely adjustable, actuatable and relocatable to a re- 
mote position from said impression cylinder, said im- 
pression cylinder being supponed by a second pair of 
frames. 

35. The apparatus of claim 34 wherein said actuation 
means for said first pair of frames include a pair of hy- 
draulic cylinders. 

36. The apparatus of claim 2 wherein said means for 
independently adjusting pressure includes stops and 
screws for adjusting pressure between said coating sur- 
face on said coating earner and said workpiece on said 
impression cylinder, associated with means to limit 
pressure therebetween. 

37. The apparatus of claim 2 wherein the roller means 
comprises an engraved anilox roll havmg an engraved 
cell structure with a maximum capacity of approxi- 
mately 15 billion cubic microns per square inch for 
cany-tng a water-base acrylic coating having a solids 
content of approximately 45^ lo apply a dry coat 
weight to said sheet v^orkpiece of approximately 0.4 to 
0 6 Ibs./lOOO Ft2 when the ar.ilox roll has a surface speed 
approximating that of the resilient coating surface of the 
coating earner. 

38. Apparatus for applying a uniform and smooth 
liquid coating, on line, to a printed workpiece in a multi- 
color sheei-fed lithographic printing press wherein 
coating is applied to said workpiece while said work- 
piece is supponed and conveyed by an impression cylin- 
der of said press, said coating being applied over wet 
ink, said apparatus comprising: 

a coating carrier supporting a resilient coating surface 
in rotative pressure contact with said printed sheet 
workpieces; 

roller means for metering and transferring a uniform 
predetermined quantitv of coatmg to said resilient 
coating surface on said coatmg carrier; 

coatmg supply means opcratively associated with 
said roller means, 

means supporting said coating carrier, said roller 
means and said coating supply means, into a coop- 
erati\eiy operable coating assembly; 

means to adjust pressure between said resilient sur- 
face on said coating carrier and said sheet work- 
piece; 

means to adjust pressure between said roller means 

and said coating carrier: 
means to rotate said coaling earner such that said 

resihent surface of said earner rotates with said 
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sheet \*,orkpiece to appK a uniform, smooth coat- 
ing over wet ink on said sheet workpiece 
means to rotate said roller means; 
means to actuate said coating earner from said sheet 
5 workpiece to an off-impression position; 

support and guide means for said coating assembly 

attached to said press; 
and, means to retract said coating assembly including 
said coating carrier, said roller means and said 
10 coating supply means, to a remote position substan- 
tially away from said impression cylinder, to pro- 
vide access to said press upon movement of said 
coating apparatus. 
39. A method for printing and coating a workpiece, 
15 by transmitting said workpiece through a coating appa- 
ratus in cooperation with an impression cylinder 
mounted on a lithographic printing press, said coating 
apparatus comprising 

a) an independent, cooperatively operating coating 
20 • assembly comprising: 

i) a liquid coating supply means: 

ii) a coaling carrier which includes a resilient coat- 
ing carrying surface for carrying liquid coating; 

iii) a means for metering and transfernng liquid 
25 coating, opcratively connected between said 

coating suppK and said carrying surface, for 
mamuinmg a controlled amount of liquid coat- 
mg on said coating carrying surface, and 

iv) structural members integrating said means for 
30 metenng and transfernng liquid coating and said 

coating carrier into said coating assembly; 

b) suppons for allouing movement of said coating 
assembly between: i) an operative position m which 
said coating surface on said carrying surface is in 

55 rotative pressure contact with a workpiece on said 
impression cylinder; and ii) a fully retracted posi- 
tion m which said coating assembly is completely 
disengaged from sa.d impression cylinder at a loca- 
tion remote from the impression cylinder, said 
40 coaling assembly, including said coating carrier 
and said means for metenng and transfernng coat- 
ing material, remaining connected dunng said 
movement. 

whereby, in said operative position, said carrying 
45 surface contmuousA delivers a smooth, uniform, 
metered amount of said liquid coating materia) to 
said workpiece on said impression cylinder.' 
40 The method of claim 39 in which said impression 
cylinder is operatively associated both with a printing 
50 earner at a rlrst location on said workpiece and with 
said coating carrier at a second location on said work- 
piece, to simuiuneously print and coat said workpiece 
at a single impression cylinder. 

41. The method of claim 39 in which said printing 
55 press includes a coater for providing a U.V curable 

coating, and said coating assembly coats with a pre- 
coat, pnor to application of said U V. curable coating 
by said coater. 

42. The method of claim 39 in which said printing 
60 press includes a fixed coater comprising a fixed coater 

impression cylinder opcratively connected to a coater 
blanket cylinder and to said coatmg assembly earner, 
v^hereby said method comprises coating said workpiece 
with two coating layers at said fixed coater impression 
65 cylinder. 

43. A method for applying a liquid coatmg to a work- 
p.ece, using a coating apparatus operating on line with 
an impression cylinder of a lithographic pnntmg press. 
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said press having at least one ink carrying surface for 
applying ink to said workpiece prior to coaling, said 
coating apparatus comprising- al a coating carrier 
adapted to carry a resilient coaling surface m ro:aiive 
pressure contact with said workpiece supported by said 5 
impression cylinder; b) a roller means for metering and 
transferring a uniform predetermined quantity of coat- 
ing to said resilient coating surface on said coating car- 
rier; c) coating supply means operative! y associated 
with said roller means; d) a movable support for said 10 
coating carrier for moving said coating carrier into and 
out of contact with said workpiece on said impression 
cylinder; and a movable suppon for said roller means 
for moving said roller means into and out of conuct 
with said coating surface on said coating carrier, said 15 
coating carrier and said roller means being integra:ed 
into a unitary assembly; said method compnsmg: 

a) independent!) actuating said coaling carrier mo\'e- 
ment on the one hand and said roller movement on 
the other hand; 20 

b) independently adjusting pressure between said 
coaling surface on said coating carrier and said 
workpiece on said impression cylinder and pres- 
sure between said roller means and said coatmg 
surface on said coating earner; and 25 

c) integrating said impression cylinder with said as- 
sembly, such that a change in pressure between 
said coating surface on said coating carrier and said 
workpiece on said impression cylinder, or actua- 
tion of said carrier into and out of contact with said 30 
workpiece, does not alter pressure between said 
roller means and said coating earner, and such that 

a change in pressure between said roller means and 
said coating surface on said coating earner, or 
actuation of said roller means into and out of 35 
contact with said coating surface on said coaf.ng 
earner, does not alter pressure between said coat- 
ing surface on said coating earner and said work- 
piece on said impression cylinder 
44. The apparatus of claim 4, wherein said coaling 40 

carrier is a coating blanket cylinder or a coatmg plate 

cylinder. 

45 The apparatus of claim 4, wherein said coating 
earner presents a gapped coating surface to said impres- 
sion cylinder as said impression cyhnder rotates, and 45 
said pnnting ink earner presents a gapped pnnting sur- 
face to said impression cylinder as said impression cylin- 
der rotates, said coating surface (including said gap 
therein) having a penmeier substantially equal to the 
pcnmeter of said pnnting surface (including said gap 50 
therein). 



20 



46. The apparatus of claim 4, wherein the coating 
carrier is a coating plate cylinder carrying a plate 

47. The apparatus of claim 4, wherein the impression 
cylinder is a standardly supplied impression cylinder 
supponmg a workpiece being pnnied on a liihographic 
printing press unit. 

48. The apparatus of claim 16 wherein said adjustable 
stop includes stops and screws for adjusting pressure 
between said coating surface on said coating earner and 
said workpiece on said impression cylinder, associated 
with means to limit pressure therebetween. 

49 Coaling apparatus operating on line whh an im- 
pression cylinder of a lithographic pnnting press to 
apply hquid coating to a workpiece, said press having at 
least one ink carrying surface for applying ink to said 
workpiece prior to coating, said coating apparatus com- 
prising: a) a coating carrier adapted to carry a resilient 
coating surface in routive pressure contact with said 
workpiece supported by said impression cylinder; b) a 
roller means for metering and transferring a uniform 
predetermined quantity of coating to said resilient coat- 
ing surface on said coating earner; c) coating suppS 
means operatively associated with said roller means; d/ 
a movable suppon for said coating carrier for moving 
said coatmg earner into and out of contact with said 
workpiece on said impression cylinder, e) a movable 
support for said roller means for movmg said roller 
means into and out of contact with said coating surface 
on said coating carrier; 0 means for independently actu- 
ating said coating earner movement on the one hand 
and said roller movement on the other hand; g) means 
for independently adjusting pressure between said coat- 
ing surface on said coaling carrier and said workpiece 
on said impression cylinder and pressure between said 
roller means and said coatmg surface on said coatmg 
earner; h) means for integrating said impression cylin- 
der with said assembly, such that a change in pressure 
between said coating surface on said coating carr.er and 
said workpiece on said impression cylinder, or actuation ' 
of said earner into and out of contact with said work- 
piece, does not alter pressure between said roller means 
and said coating carrier, and such tha: a change m pres- 
sure between said roller means and said coating surface 
on said coaling earner, or actuation of said roller means 
into and out contaci with said coating surface on said 
coating carrier, does not alter pressure between said 
coatmg surface on said coating earner and said work- 
piece on said impression cylinder; 
said coaling carrier and said roller means being inte- 
grated into a unitary assembly 
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[57] ABSTRACT 

In a rotary pre&s, temperature of a printing plate is 
sensed by an infrared temperature sensor mounted in 
close proximity to a cylinder carrying the printing plate. 
Sensor output is vised to control a closed loop of a water 
circulating system which includes one or more water- 
carrying rollers in an ink train. A water cooler and a 
water heater are provided in the closed loop and are 
controlled in response to the sensor output to maintain 
the printing plate at a temperature which allows proper 
inking thereof. 

8 Claims, 1 Drawing Sheet 
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APPARATUS AND METHOD FOR CONTROLLDVG DESCRIPTION OF THE DRAWING 

TEMPERATURE OF PRINTING PLATE ON In the drawing: 

CYUNDER IN ROTARY PRESS FIG. 1, the sole FIGURE, is a schematic showing of 

„ . -5 a rotary printing press and the plate temperature con- 

B ACKGROUND OF THE INVENTION trol system of the present invention. 

1. Field of the Invention DESCRIPTION OF THE PREFERRED 
The present invention pertains to rotary printing EMBODIMENT 

presses and, more particularly, to the control of the ,„ ^ „ 

temperature of the plate on a cylinder in such presses. Generally, a rotary offset pnnting press 10, with the 

2. Description of the Related Art exception of the temperature control system of the pres- 
The temperature of the plate on a cylinder of a rotary invention, has a conventional design and construc- 

printing press is important in maintaining printing qual- " ^° includes a plate cylinder 12 which 

ity as the abUity to achieve proper inldag of the plate is ca^e*> <» *e circumferential face thereof, a printing 
related to temperature. If the plate temperature is too " P'*** ^ " '"""shed to the plate 14 from a founuin 
high, the ink viscosity drops. Thus, the ink breaks down . , *" " consisting of a plurality of 

and tends to adhere to the nonimage bearing areas of the u ^ 30. As js weU known, the plate 14 is 

plate. Improper inking may also occur when the plate "?T ** . ^ 'SfeP»>ve on^y » *ose areas 
temperature is too low are to be printed. From the plate 14, the ink is 

U.S. Pat. No. Z,m.46Q issued to Shindle in 1961 and ^ to a blanket cylinder 20 and then to a sheet 

discloses a system for controlling ink toller temperature f/ . ~ " ^Tousht into contact 

m a printing press by means of water circulating ^^'"^ , . . 

through the hollow interior of the rollers. This system is ^ discussed above, proper inkmg of the plate 14, 
pnmariJy concerned with heating of the rollers with „ *° « to provide quality printing, is dependent, in pan, 
heat extracted from web cooling roUers. When cooling " " " "* V^^'^ ^- .P'"' 

of the inking roUers is necessa^, the system reKes on Excessive teinperature causes a lowenng of ink viscos- 
the use of did water from MMtemaliource with the «y««» a break down of the ink with smearing of the ink 
subsequent discharge of the water to a dTI Howeve ' T the nonpr»tmg regKJns of the plate 14. Improper 
such Zn open circdation system is wLteZof wafer °^ P^"* " '^^ t*"' '"^ 

TemperwurecontrolinLshindlesystlLbyway '° To^^'.^L'^^il'lo^J 
of thermostatic valves which are responsive to the Kd rfti.?,! shutdown for a long 

water temperature which is, effectively, only an indi- t„ .^^^^ .„:.i. .u - • - . ^ 

-MoT.Tc^^;^s:stx^^^^^^^ „ 

I^SrSeH nri,£rl «h?J')!?fh^ importance. It is. ^ture of the ink aVplied thereto. In this^J^tem. one or 
nrS^; ^ff P'«*«V'"*""°" preferably three, of the rollers 30 of the mk train 

Inic c„L w.^J^™L is «° " " hollow «ul are provided with rotary water inlet- 

II T. Trintf;;^ * .r •■ , , « «"d.outlet connections 32 and 34, respectively, whereby 

In the pnntmg process, the critical temperature for water is circulated within the f»ll*« 30 ir, « 

I'TcSSlt^fT' chlVtl^Sh. •iT^'S^t^? o?S »Uers and" 

a pnncipal object of the present mvention to provide a ,otary comiectioiis 32 and 34 are well known and need 

temperature control system which U direcdy responsive „ot^ further describ^hereir 

l wwSf!!r°^t ■ ^ ■ u Supply and return conduits 36 and 38. respectively, 

.A 1 ^LlL^ • ^' 1°"'"'"'° "u *u ^"""^^^ M to » *»«r circulating «d coo^ 

!ith« .^^^ control system which » capable of UngAeating unit 40. Water entering the uiSt 40 from 

either coolmg or beatmg the pnntmg plate. conduit 38 How, first through a water heater 42 which 

SUMMARY OF THE INVENTION Preferably, a flow-through electric heater, to a pipe 

n X. jv... , ^ . leadmg to an inlet chamber 46 of a dual chamber 

The above and other objects of the mvennon will reservoir 48. A water chiller 50 has its inlet connected 

become apparent hereinafter and are achieved by the ,o the inlet chamber 44 by a pipe 52, a first circulating 

provision of a plate traiperature control system for a pump 54, and a pipe 56. TTie water chiller 50 has its 

rotary pnnting press. Tins system includes a closed loop outlet connected to an outlet chamber 58 of the reser- 
water circulating system includmg one or more, prefer- sj voir 48 by a pipe 60. The chiller 50 is connected to a 

ably tl^ee, hoUow, water-carrying roUers in the ink refrigeration system including a compressor 62 and a 

tram of Ae press, a water heater, a water cooler, a condenser 64 vU refrigerant lines 66 and 68, respec- 

controlled mixing valve, and a circulating pump; an lively. A controllable mixing valve 70 has its fust inlet 

dectncal control system for the water heater, water connected by piping 72 to the ouUet chamber 58 of the 
cooler, mixmg valve and pump; and an infrared temper- 60 reservoir 48 and ite second inlet connected to a pipe 74 

ature sensor being mounted in close proximity to the which branches from the pipe 44. The outlet of the 

plate cylmder of the press to detect its temperature. The valve 70 is connected by piping 76 to a second circulat- 

sensor also provides input to the control system. ing pump 78 which, in turn, has its outlet connected to 

For a more complete understanding of the invention the supply conduit 36. 

and the objects thereof, reference should be made to the 6S The coohng/heating unit 40 is capable of circulating 

accompanying drawing and the following detailed de- either cooled or heated water through the rollers 30 of 

scnption wherem a preferred embodiment of the inven- the ink train IS in order to maintain the ink at the de- 

uon is illustrated and described. ,ired temperature for proper inking of the plate 14 
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Operation of the unit 40 is regulated by an electrical 
control unit 82 in accordance with the temperature of 
the printing plate 14, A plate temperature sensor S4 
provides an input to the control unit 82. In the preferred 
embodiment, this sensor 84 is an infrared sensor i 
mounted in close proximity to the periphery of the 
printing plate 14 of the cylinder 12, preferably midway 
between the ends thereof. It will be appreciated, how- 
ever, that other types of sensors for detecting the tem- 
perature of the printing plate 14 may be employed. The 
control unit 82 is provided with an appropriate input 
device 86 by which the desired plate temperature is 
supplied manually by an operator of the printing press 
10. 

The operation of the invention will now be described. 
When the press 10 is initially suned, the cylinders 12 
and the rollers 30 may be such that the plate tempera- 
ture is lower than desired. Under these circumstances, 
the control unit 82 activates the second circulating 
pump 78 and the water heater 42. The unit 82 also ener- 
gizes the mixing valve 70 so that water is circulated 
through the heater 42. the pipe 44, the branch pipe 74, 
and the pipe 76 to the second circulating pump 78 to 
j^' supply heated water to the conduit 36 for circulation 
through the hollow ink rollers 30. 
As the plate temperature rises due both to heat sup- 
3 plied by the unit 40 and also due to frictionally gener- 
atcd heat occurring during operation of the press 10, 
; cooling of the printing plate 14 becomes necessary to 
''f maintain the desired inking temperature. In the cooling 
mode of the unit 40, the heater 42 is turned off while the 
: chiller 50 is activated to maintain a supply of cooled 
, water in the outlet chamber 58. The mixing valve 70, 
^~ under control of the control unit 82, regulates the tem- 35 

perature of the water supplied to the inking rollen 30 
p through the conduit 36 by proportioning the amount of 
rj: cooled water from the chamber 58 with the amount of 
warm water returning from the rollers 30 through the 
p conduit 38 and the branch pipe 74. By way of example, 4^ 
fP if a plate temperature of 60' F. is desired, the tempera- 
Z.^ ture of the water supplied b about 48* F. as will be 
%s apparent to those skilled in the art, the temperatures are 
dependent on several factors, including the speed of the 
operating press 10 and the amount of ink coverage. 45 

While, in the illustrated embodiment, the cooling- 
/heating unit 40 is an integrated unit, it may be prefera- 
ble to have the reservoir 48 and the water chiller 50 
located separately from the remainder of the unit 40. 
The space available for installation, as well as other so 
factors, determine the particular configuration. 

As these and other changes may be made in the de- 
scribed embodiment of the invention without departing 
from the spirit thereof, reference should be had to the 
appended claims in determining the true scope of the 55 
invention. 
What is claimed is: 

1. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 60 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 
a water circulating unit including a two-chambered 65 
water reservoir, two circulating pumps, a water 
chiller, a water heater and a controllable mixing 
valve, said circulating unit being connected to the 



hollow roller to provide a closed loop water circu- 
lating path; 

temperature sensing means for detecting a tempera- 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature. 

2. The temperature control system of claim 1 wherein 
said temperature sensing means comprises an infrared 
temperature sensor mounted in close proximity to the 
cylinder. 

3. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 

a water circulating unit including a circulating pump, 
a water chiller, and a controllable mixing valve, 
said circulating imit being coimected to the hollow 
roller to provide a closed loop water circulating 
path; 

temperature sensing means for detecting a tempera- 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature; 
wherein said temperature sensing means comprises an 
infrared temperature sensor mounted in close prox- 
imity to the cylinder; 
wherein the circulating unit further includes a water 
heater; and 

wherein the circulating unit further includes a reser- 
voir having a first chamber receiving water re- 
turned from the roller and- also having a second 
chamber, said water chiller being connected be- 
tween the first chamber and the second chamber, 
said mixing valve having a first inlet connected to 
the second chamber for receiving cooled water 
therefrom and also having a second inlet for receiv- 
ing water returned from the roller, said mixing 
valve being operable to psoportion water flow 
through the first inlet and the second inlet in accor- 
dance with a desired water temperature. 

4. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connectkms for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 

a water drciilating unit including a circulating pump, 
a water chiller, and a controllable mixing valve, 
said circulating unit being connected to the hollow 
roller to provide a closed loop water circulating 
path; 

temperature sensing meaxis for detecting a tempera- 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 
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means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature; 

wherein the circulating unit further includes a water 5 
heater; and 

wherein the circulating unit further includes a reser- 
voir having a first chamber receiving water re- 
turned from the roller and also having a second 
chamber, said water chiller being connected be- 10 
tween the fint chamber and the second chamber, 
said mixing valve having a first inlet connected to. 
the second chamber for receiving cooled water 
therefrom and also having as second inlet for re- 
ceiving water returned from the roller, said mixing 
valve being operable to proportion water flow 
through the first inlet and the second inlet in accor- 
dance with a desired water temperature. 

5. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being earned on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 

a water circulating unit including a circulating pump, 
a water chiller, and a controllable mixing valve, 
said circulating unit being connected to the hollow 
roller to provide a closed loop water circulating 
path; 

temperature sensing means for detecting a tempera- 
ture of the printing plate and also for generatmg a 
signal corresponding to a detected plate tempera- 
ture; and 2^ 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature; 

wherein the circulating unit further includes a rescr- 40 
voir having a first chamber receiving water re- 
turned from the roller and also having a second 
chamber, said water chiller being coimected be- 
tween the first chamber and the second chamber, 
said mixing valve having a first inlet connected to 45 
the second chamber for receiving cooled water 
therefrom and also having a second inlet for receiv- 
ing water returned from the roller, said mixing 
valve being operable to proporuon water flow 
through the first inlet and the second inlet in accor- 50 
dance with a desired water temperature. 

6. A method of controlling a temperature of a print- 
ing plate of a rotary press of a type having a cylinder, 
said printing plate being carried on the cylinder, said • 
rotary press having an ink train with a plurality of ink 55 
rollers, at least one of which is hollow and equipped 
with connections for circulating water in a heat ex- 
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change relationship therethrough, said method com- 
prising the steps of: 
pumping circulating water in a closed loop path from 
a two-chambered water reservoir to a controllable 
mixing valve through at least one hollow roller and 
back to the water reservoir; 
measuring the temperature of the printing plate via a 
sensor; 

generating from the sensor a signal corresponding to 

a measured plate temperature; and 
controlling temperature of the circulating water via a 

water heater and a water chiller in response to the 

signal corresponding to the measured plate temper- 

attu-e. 

7. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
drculatiog water in a heat exchange relationship there- 
through, said system comprising: 

a water circulating unit including a two-chambered 
water reservoir, two circulating pumps, a water 
chiller, a water heater, and a controllable mixing 
valve, said circulating unit being connected to the 
hollow roller to provide a closed loop water circu- 
lating path; 

temperature sensing means for detecting a tempera- 
ture at a selected point of the rotary press and also 
for generating a signal corresponding to a detected 
temperature at the selected point; and 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected temperature at the 
selected point. 

8. A method of controlling a temperature of a print- 
ing plate of a rotary press of a type having a cylinder, 
said printing plate being carried on the cylinder, said 
rotary press having an ink train with a plurality of ink 
rollers, at least one of which is hollow and equipped 
with connections for circulating water in a heat ex- 
change relationship therethrough, said method com- 
prising the steps of: 

pumping circulating water in a closed loop path from 
a two-chambered water reservoir to a controllable 
mixing valve through at least one hollow roller and 
back to the water reservoir; 

measuring the temperature at a selected point of the 
rotary press via a sensor; 

generating from the sensor a signal corresponding to 
a measured temperature at the selected point; and 

controlling temperature of the circulating water via a 
water heater and a water chiller in response to the 
signal corresponding to the measured temperature 
at the selected point. 
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ABSTRACT 



A liquid coating apparatus capable of applying a liquid 
coating fluid to a workpiece traveling over a press cyl- 
inder rotatably mounted in a printing press is provided. 
The coating apparatus includes an applicator means 
which communicates with the press cylinder to form a 
nip site when the coating apparatus is in a operative 
position. The applicator means transfers the liquid coat- 
ing fluid from the coating apparatus to a workpiece that 
has been caused to travel through the nip site. The 
applicator means includes an endless coating plate belt 
driveably mounted upon two support rollers, thereb>' 
affording communication of the endless coating plate 
belt with a press cylinder which has limited access to its 
surface. 

16 Claims, 4 Drawing Sheets 
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1 2 

travels over the surface of a press cylinder rotating 

UQUm COATING APPARATUS FOR USE IN within the press. The present invention is especially 

CONJUNCTION WITH PRINTING PRESSES advantageous when attempting to apply coating fluid to 

WHERE ACCESS OF THE COATING APPARATUS a workpiece traveling upon a press cylinder having 

TO THE PRESS CYLINDERS IS RESTRICTED 5 restricted access to its surface. 

^ „^ The coating apparatus of the present invention in- 

BACKGROUND OF THE INVENTION dudes a driveable support means capable of supporting 

1. Field of the Invention an endless coating plate belt which functions to transfer 
The present invention relates to the printing industry liquid coating fluid from the coating apparatus to the 

and in particular to coating apparatus used in conjunc- workpiece. The coating plate belt is both supported and 

tion with printing presses for the application of liquid driven by the dnveable support means. The coating 

coating fluid to the surface of a workpiece. In particu- apparatus also includes means for driving the driveable 

lar» the present invention relates to coating apparatus support means such that the coating plate belt is caused 

which apply a liquid coating fluid to a workpiece while to be driven about the support means. A supply means 

the workpiece travels over a press cylinder rotating in a 1^ is included to supply the liquid coating fluid to the belt 

printing press. More particularly, the present invention while a metering means is employed to meter the supply 

relates to coating apparatus for applying a liquid coat- of liquid coating fluid being supplied to the belt, 

ing fluid to a workpiece on a press cylinder where ac- For a better understanding of the present invention, 

cess to the surface ofthe cylinder is restricted due to the together with other and further objects, reference is 

onentation of adjacent cylinders operating in the print- 20 foUowing description, taken together with 

P£f^- tfac accompanying drawings and its scope will be 

2. Descnption ofthePnor Art pointed out in the appended claims. 

In many situations m the pnntmg mdustry, it is desir- 
able to apply a liquid coating fluid to the surface of a BRIEF DESCRIPTION OF THE DRAWINGS 
workpiece as it travels through a printing press. In 25 ^ ^ ^ ^.^^ devational view ofthe coating appa- 
order to achieve this objective it is necessary to p<m- ^^e present invention shown in commui^cation 
uon a coatmg apparatus m sufficient proximity to the a sheet-fed printing press. 

prmting press so that the applicator means of the coat- p,Q ^ ^ ^ side clevational view of the coating appa- 

ing apparatus can contact the workpiece and apply the ,^*,,,^f ^ \u !• r. Ilv. • Z 

coatiig fluid as the workpiece moves over one of the 50 If ^ ^h^"°/be coatmg plate belt is shown 

press Cylinders. Once the applicator means comes in * ^"^^ *^^«ble 

contact with the press cylinder, a "nip" is formed support means, . , . 

through which the workpiece can travel. HG. 3 is a side elevational view of the coatmg appa- 

In the printing industry, there are several types of ^ enlarged to show the nip site 
printing presses having press cylinders which are ori- 35 Present between the coatmg apparatus and the pnnting 

ented within the press frame in such a manner that P^ess. 

access to their surface is limited. Consequently, prob- 4 is a plan view of the coating plate belt of the 

lems have arisen when artisans have attempted to posi- present invention shown from the backside of the belt, 

tion a coating apparatus within sufficient proximity to 5 » a side elevational view ofthe coating plate 
the printing press so that the applicator means of the 40 belt of FIG. 4. 

coating apparatus can form a "nip" with a particular DETAILED DESCRIPTION OF THE 

pr^ cylinder m the press. PREFERRED EMBODIMENT OF THE 

These problems are mostly due to spacial constramts INVENTION 
imposed by other press cylinders which are adjacent to 

the particular press cylinder sought to be contacted. 45 Referring to FIGS. 1-4, the preferred embodiment of 
For example, in one commercially available printing ^ coating apparatus 10 of the present invention is pro- 
press (manufactured by the Komori Corporation, To- vided. Referring to FIG. 1. the coating apparatus 10 is 
kyo, Japan), the impression cylinder is positioned be- shown positioned adjacent to a printing press 14. The 
tween a blanket cylinder and a delivery or transfer printing press 14 includes a printing press cylinder 16 
cylinder in a configuration that severely restricts access 50 which is typically either a blanket or an impression 
to the surface of the impression cylinder. Consequently, cylinder. Ftess cylinder 16 his limited access to its sur- 
existing coating assemblies cannot be used with such face due to adjacent press cylinders 18 and 20. 
presses where contact with the impression cylinder is Retraction means 2Z is provided for moving the coat- 
desired since the diameter of the applicator roller of ing apparatus into and out of an adjoining relationship 
these assemblies is too large to clear the space between 53 with press cylinder 22 at nip site 24. In the operative 
the blanket cylinder and the delivery or transfer cylin- position, the coating apparatus forms a ^'nip** with press 
der. cylinder 16 through which a workpiece 26 may pass. 

It is therefore an object of the present invention to Coating apparatus 10 includes an endless coating 

provide for a coating apparatus which can be used in plate belt 28 which is supported by and trained about a 

conjunction with a printing press to apply a liquid coat- 60 first roller 30 and a second roUer 32, both mounted for 

ing fluid to a workpiece traveling on a press cylinder rotation within coating apparatus frame 33. 

having restricted access to its surface. The coating belt 28 delivers liquid coating fluid to 

SUMMARY OF ™e mVENTlON TSZ^ S^S^ 

The present invention is a liquid coating apparatus 65 supplies liquid coating fluid to anilox roller 36 which, in 

operable in conjunction with either a sheet-fed or a turn, transfers the coating fluid from the fountain to 

web-fed printing press and is capable of applying a coating belt 28. Doctor blades 38 and 40 are coupled to 

liquid coating fluid to a workpiece while the workpiece coating fountain 34 to meter the supply of coating fluid 
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transferred to coating belt 28 via aniJox roUer 36. The 1-4 includes structure for operation in conjunction with 
liquid coating supply means can be of any suitable type the latter. 

known in the an. Additionally, other methods known in In particular, pressure roller 30 includes a notch or 
the art for transferring and metering the coating supply recessed area 46 formed or cut into its surface as shown 
to be received by coating belt 28 could alternatively be 5 in HGS. 1-3. Recessed area 46 should have sufficient 
employed. The combination of an anilox roller and a dimensions to accommodate the height of grippcr 48 
doctor blade is merely exemplary of one such approach. and gripper 50 as they pass through the nip site 24. 

As previously mentioned, a first roller 30 and a sec- In sheet-fed printing presses, individual workpieccs 
ond roUer 32 provide support for coating plate belt 28. travel through the press, one sheet at a time. Conse- 
RoDer 30 is referred to as a pressure roller since it pro- 10 quently. press cylinders employed in these presses have 
vides the coating plate belt 28 with support at nip site "grippers" positioned at various points along their sur- 
24, thereby affording sufficient "back pressure" against faces in order to transfer and guide the individual sheets 
workpiece 26 as it moves through the nip. RoUer 32 is from cylinder to cylinder. GeneraUy, grippers fiinction 
referred to as a transfer roUer since it provides the coat- by grabbing and retaining the leading edge of an indi- 
ing belt with support at the point where the coating belt 15 vidual sheet until the sheet is subsequently passed to an 
receives coating fluid that has been transferred by ani- adjacent cylinder. Each gripper has a series of finger- 
lox roller 36. lilte projections extending outwardly from and posi- 

Coating plate belt 28 is trained around the pressure doned longitudinally along the body of the gripper to 
and transfer rollers for movement about the rollers. At perform the "grabbing" and •'retaining" functioa 
least one of the rollers is driveably coupled to a motor 20 A gripper is typically positioned in a cylinder gap or 
or some other drive means. In the preferred cmbodi- trough so that it does not create an obstruction when 
ment of the present invention, transfer roller 32 is drive- the cylinder rotates the gripper into contoct with an 
ably coupled to motor 42 by way of drive train belt 44 adjacent cylinder. For example, in FIGS. 1-3, grippers 
enabling transfer roller 32 to undergo rotation upon 48 and 50 are shown residing in cylinder gaps 52 and 54. 
activation of motor 42. Coating belt 28 is driveably 25 respectively. Although most of the gripper body resides 
coupled to transfer roller 32 such that rotation of the in the recessed cylinder gap, a portion of the gripper 
roller drives the coating belt about both pressure roller fingers extending from each gripper must protrude 
30 and transfer roller 32. slightiy above the surface of the cylinder on which the 

In the preferred embodiment of the present invention, gripper is positioned in order to effectively "grab" the 
pressure roller 30 is not coupled to drive train belt 44, 30 leading edge of the sheet. Consequently, there must be 
but rather rotates via a drive coupling (not shown) with a notch or recessed area residing somewhere along a 
coating plate belt 28. This drive coupling can be of any portion of the surface of any cylinder which abuts an- 
smtable type known in the art. For example, FIG. 4 other cylinder having a gripper. This notch or recessed 
shows coatmg plate belt 28 having track holes 45. These area must be of sufficient depth to accommodate that 
track holes communicate with sprocket assemblies (not 35 portion of the gripper protruding above the surface of 
shown) on rollers 30 and 32. the cylinder on which it resides 

Referring to FIGS. 1-4. transfer roller 32 undergoes Generally, impression and transfer cylinders of sheet- 
rotation via drive train belt 44. A sprocket assembly fed printing presses are equipped with grippers while 
(not shown) coupled to transfer roller 32 routes engag- any blanket and/or other cylinden which abut impres- 
mg track holes 45 on coating plate belt 28, thereby 40 sion or other cylinders having grippers include recessed 
mjparting movement to the coating belt. Consequently, areas in their surfaces to accommodate the grippers. 
coating plate belt 28 undergoes movement and imparts Referring to FIGS. 1-3, coating plate belt 28 is 
rotation to pressure roller 30 upon communication of shown passing between pressure roDcr 30 and press 
track holes 45 with a sprocket assembly (not shown) cylinder 16 in order to transfer the liquid coating fluid 
coupled to roller 30. Alternatively, drive train belt 44 45 to workpiece 26 as it passes through the nip site 24. 
can be driveably coupled to pressure roUer 30, leaving Referring briefly to FIG. 4, coating plate belt 28 in- 
transfer roller 32 to undergo rotation via movement of eludes gripper slots 56 formed through the thickness of 
coating belt 28. the beh and positioned across the width of the belt 

Another drive train configuration (not shown) can When coating belt 28 is initially mounted about rollers 
also be employed utilizing an auxiliary drive coupling 50 30 and 32, it should be oriented so as to align the grippcr 
between transfer roUer 32 and pressure roUer 30. In this slots 56 over the recessed area 46 of the pressure roUer 
configuration, drive train belt 44 is operatively coupled 30. 

to one of the rollers at one side while the auxiliary drive Furthermore, the orientation of the coating plate belt 
coupling is coupled to the other side. The auxiliary about roUers 30 and 32 should be such that the gripper 
(kive coupling is also coupled to the other roller, 55 slots 56 are aligned over recessed area 46 at a prese- 
thereby impartmg rotation to the other roller and aUcvi- lected angular routional position of pressure roller 30 
ating dnve stress on the coating plate belt 28. More particularly, grippcr slots 56 should pass through 

In the preferred embodiment ofthe present invention, nip site 24 simultaneously and in alignment with re- 
the roUers of the coating apparatus are driven by an cessed area 46 so as to accommodate the height of grip- 
independent drive means, such as motor 42. Altema- 60 pcrs 48 and 50. Consequently, gripper slots 56 should be 
tvely, the roUers of the coating apparatus could be of sufficient number and should have dimensions for 
driven by a positive coupling to the printing press drive accommodating the gripper-fingers (not shown) of grip- 
tram, thereby avoiding the need for an independent pcrs 48 and 50. Insufficient slot size or misalignment of 
motor assembly. the slots and recessed area 46 may damage the coating 

Although the present invention is capable of applying 65 plate belt or the grippers. 
liquid coating fluid to a workpiece traveUng over a In addition to providing for an ahgnment of gripper 
press cylinder m either a web-fed or an individual sheet- slots 56 with recessed area 46 on pressure roUw 30 in 
fed press, the preferred embodiment shown in FIGS. order to accommodate any grippers which may be pres- 



W0I9663 



5,209,179 

5 6 

eat on press cylinder 16, coating plate belt 28 must be circumferential measurement of press cylinder 16. By 
sized in accordance with the press cylinder to which it way of illustration, if pressure roller 30 has a circumfer- 
tbuts to form a nip when the coating apparatus is being ential measurement equivalent to the circumferential 
used in conjunction with a sheet-fed press or during measurement of press cylinder 16» pressure roller 30 
spot-coating operations performed on either a sheet-fed 5 would require a number of recessed areas on its surface 
or web-fed press. equal to the number of grippcrs on press cylinder 16. 

For example, in a sheet-fed printing press, individual Furthermore, each of the recessed areas must be of 
sheets are transferred from press cyhnder to press cylin- sufficient depth to accommodate that portion of each 
der as they move through the press. As previously men- gripper finger which extends from the body of each 
tioned, these individual sheets or workpicces are often 10 gripper and protrudes above the press cylinder surface, 
retained on the surface of these cyhnders by grippers Such a situation would be impossible however, due to 
which grab the leading edge of the workpiece. The the presence of press cylinders 18 and 20. which se- 
number of sheets that can be retained on the surface of verely limit accessibility to the surface of press cyUnder 
any one cylinder at any one instant in time depends 16. Consequently, the drcumferential measurement of 
upon the number of grippcrs available on the cylinder, 15 pressure roUer 30 cannot be equivalent to the circumfer- 
the circumferential diameter available on the cylinder ential measurement of press cylinder 16, but rather must 
surface against which the sheets are supported and the be sufficiently reduced in order to access the cylinder 
length of the individual sheets. Cylinder gaps recessed surface. 

in the surface of these cylinders for housing the grippers Since pressure roller 30 will have a stnaller drcumfer- 
do not provide for a supporting surface against which a 20 ential measurement than press cylinder 16, it will rotate 
workpiece can rest and consequently result in what is a number of times for every single rotation of press 
referred to as "dead space" on the cylinder surface. cylinder 16 in order to maintain the same surface speed. 

For example, the area of a press cylinder surface If press cylinder 16 has grippers present on its surface, 
between the trailing edge of one workpiece and the pressure roller 30 will have to have a circumferential 
leading edge of another workpiece would constitute 25 measurement which is an inverse multiple of the dr- 
"dead space". Obviously, in coating operations where cumfercntial measurement of press cylinder 16 in order 
the coating apparatus is contacting a press cyhnder to to have recessed area 46 present at nip site 24 when a 
deliver coating fluid to a workpiece, it would be unde- gripper passes through the nip. 
sirable to have the coating plate belt deliver coating In a typical coating apparatus used in conjunction 
fluid to the nip when there is no workpiece present to 30 with a sheet-fed printing press, an applicator roller on 
receive the coating fluid. the coater transfers the coating fluid to the printing 

Consequently, when the coating apparatus of the press. In particular, the applicator roller either transfers 
present invention is used in conjunction with a sheet-fed the coating fluid directly to the workpiece as it moves 
printing press or in spot coating operations, the coating through the nip site created between a printing press 
plate belt must be sized in ord[er to accommodate indi- 35 cylinder and the coating apparatus applicator roller or 
vidual sheet length as well as individual sheet width. the applicator roller transfers the coating fluid to a 
Additionally, the bch length must also include "no blanket cylinder which, in turn, applies the coating fluid 
print" areas where coating fluid is absent from the belt. to the workpiece. 

These "no print" areas must be coordinated with "dead In either situation, the applicator roller will repeat- 
space" present on the press cylinder. 40 edly apply coating fluid directly or indirectly to individ- 

Accordingly. the length of the coating plate belt of ual worksheets as they pass through the nip. Conse- 
the present invention is either equivalent to or an in- quently, the applicator roller must have a drcumferen- 
verse multiple of the circumferential measurement of tial measurement at least equivalent to sheet length in 
the press cylinder to which it abuts. For example, in the order to ensure image repeatability. Furthermore, the 
preferred embodiment of the present invention, coating 45 circumferential measurement of the applicator roller 
plate belt 28 has a length which is one half the circum- must actually be greater than the individual sheet length 
ferential measurement of press cylinder 16. Conse- so that the "dead space" present on the press cylinder 
quently, for every complete rotation of press cylinder surface between the trailing edge of one sheet and the 
16. coating belt 28 makes two complete revolutions leading edge of the next sheet does not receive any 
around rollers 30 and 32. 50 coating fluid. 

Alternatively, in overall coating or fuU-covcrage Due to the spacial constraints present in many print- 
coating operations performed on a web-fed press, a ing press arrangements, a coating apparatus having an 
continuous web of material receives a uniform, onbro- applicator roller conforming to even these minimal 
ken application of coating fluid. Consequently, if the . circumferential measurement parameters has a diameter 
present invention were to be employed in such a proce- 55 which precludes it from abutting the desired press cyl- 
dure. considerations regarding belt length and the stra- * inder within the printing press in order to deliver a 
tegic positioning of "no print" regions along the length liquid coating fluid to a workpiece traveling thereon, 
of the belt would be of minor concern. Consequently, in the preferred embodiment of the 

Referring to FIG. 1. workpiece 26 is shown with its present invention, the coating plate belt 28 should be of 
leading edge held in position at nip site 24 by gripper 48. 60 sufficient length to accommodate a coating surface 
Recessed area 46 is present at the nip site to acconmio- equivalent to the individual sheet length of workpiece 
date the portion of gripper 48 which extends above the 26 plus any additional length needed to provide for a 
surface of press cylinder 16. As previously mentioned, it "no print" region corresponding to the "dead space" on 
is necessary to have the recessed area 46 positioned in the press cylinder. 

the nip site simultaneously with the gripper in order to 65 In short, the length of coating plate belt 28 should be 
prevent damage to the equipment. proportional to the circumferential measurement of 

Additionally, the circmnferentiaJ measurement of press cylinder 16. As previously mentioned, these con- 
pressure roller 30 must be an inverse multiple of the siderations apply when the present invention is being 
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used in conjunction with a sheet-fed press or in a spot cylinder 16 will be present at the nip to meet the re- 

coatmg procedure done on either a sheet-fed or web-fed cessed area. In the other two passes through the nip site, 

press. For spot coating procedures performed on a web- no gripper will be present to meet the recessed area, 

fed press, the belt length must be sized so as to incorpo- however, the filler piece on the backside of the coating 
rate "no print" regions despite the fact that no grippers 5 belt will move into recessed area to provide back pres- 

or cylinder gaps are present. In contrast, overall coating sure for the coating belt which is simultaneously deliv- 

procedures performed on a web-fed press do not require cring coating fluid to the woikpiece in the nip. 

that the length of the coating plate belt be sized to ac- Since the filler piece 58 is afTaed to the backside of 

count for the presence of "no print" regions since the coating plate belt 28. its presence must be accommo- 
coaung fluid is continuously being appbed. lo dated on transfer roUcr 32 as well. Consequently, trans- 

The diameter of pressure roUer 30 should be suffi- fer roUer 32 has a secondary recessed area 60 on its 

ciently reduced so as to afibrd clearance between press surface. Secondary recessed area 60 also has dimensions 

cylinders 18 and 20 while providing for contact of the which approximate the dimensions of filler piece 58 so 

coating belt with press cylinder 16. As previously men- as to accommodate the presence of the filler piece when 
tioned. the circumferential measurement of pressure 15 it contacts the roller surface. 

roller 30 should be an inverse multiple of the circumfer- Referring to FIG. 4. coating plate belt 28 is shown in 

cntial measurement of press cylinder 16 in order to a plan view from the backside of the belt The coating 

ensure that the recessed area 46 is always present at the plate belt includes splicing patterns 62 and 64 which 

nip site whenever a gripper on press cylinder 16 passes consists of cooperating mechanical segments which can 
through the nip. 20 interlock with one another in order to position the belt 

In the preferred embodiment of the present invention. about roDers 30 and 32. The coating plate belt includes 

pressure roller 30 has. for example, a circumferential printing region 66 and no print region 68. Printing re- 

measurement which is i the circumferential measure- gion 66 is available for delivering coating fluid to a 

ment of press cylinder 16. Consequently, for every com- workpiece as it passes through the nip site. Accord- 
plete rotation of press cylinder 16, pressure roUer 30 25 ingly, coating plate belt 28 must be oriented about rol- 

makcs four complete revolutions. Furthermore, re- lers 30 aiid 32 in such a fashion as to coordinate the 

cessed area 46 passes through nip site 24 four times, passage of printing region 66 through the nip site with 

twice for every passage of a gripper through the nip. As those areas on the surface of press cylinder 16 which do 

a result, recessed area 46 only accommodates a gripper not constitute "dead space". No print region 68 includes 
at mp site 24 during every other passage through the 30 grippa- slots 56. This region of coating plate belt 28 

^P; must similarly be coordinated with the surface of press 

For example, referring to FIGS. 2 and 3. recessed cylinder 16. however, it should be coordinated so as to 

area 46 is shown in a position just prior to entering nip pass througji the nip site simultaneously with the "dead 

site 24. Referring in particular to FIG. 2, grippers 48 space" (not shown) present on press cylinder 16. 

and 50 are shown m their respective positions approxi- 35 The coating plate belt of the present invention is 

mately 90 away from the nip site. interchangeable with other coating belts depending 

As pre^nously explained, coating plate belt 28 must be upon the coating operation to be performed. In overall 

of a length proportional to the circumferential measure- coating operations where the workpiece receives full 

ment of press cylinder 16 and pressure roUer 30 must be coverage of the coating fluid, the coating plate belt need 

an mverse multiple of the circumferential measurement 40 only be changed depending upon the dimensions of the 

of press cylinder 16. Consequently, the length of coat- workpiece to be covered or the type of coating fluid to 

mg plate belt 28 will be proportional to the drcumferen- be applied. In spot coating operations, however, the 

tiajtmcasurement of pressure roller 30. by necessity. coating plate belt should obviously be changed in ac- 

This relationship is important During every other cordance with designated areas on the workpiece 

passage of recessed area 46 through nip site 24, coating 45 which are to receive the coating fluid, 

plate belt M is applying coating fluid to workpiece 26, In operation, anilox roUer 36 picks up coating fluid 

as seen m FIG. 3. In order for the coating fluid to be from coating fountain 34. Doctor blades 38 and 40 

uniformly applied to the surface of the woricpiece. pres- meter the supply of coating fluid on the anilox roller 

sure roller 30 must ^ly suflicient back pressure to before the fluid is transferred to coating plate belt 28 

coatmg belt 28 at mp site 24. 50 Amlox roUer 36 subsequently transfers the metered 

In order to mamtain this back pressure on the coating supply of coating fluid to coating plate belt 28 which is 

belt at the mp site during every other passage of re- driven about roUers 30 and 32. Referring to FIG 1 a 

cessed area 46 through the nip. a filler piece or strip 58 workpiece 26 is shown partially positioned on press 

IS mounted across the width of the coating belt as seen cylinder 16 with its leading edge held by grippe? 48. 

m FIG. 4. The fdler piece is mounted on the backside of 55 Recessed area 46 is present to accommodate gripper 48 

the coatog belt which contacts roUers 30 and 32. Filler and the no print region 68 (not shown) of the belt is 

piece 58 should have dimensions approximating the present in nip site 24 to correspond with the presence of 

dunensions of recessed area 46 so as to cooperatively "dead space" (not shown) on press cylinder 16. Filler 

mate with the recess. Similarly, recessed area 46 should piece 58 is shown positioned in contact with transfer 

^ve dunensions which can accommodate filler piece 60 roller 32 and residing in secondary recessed area 60. 

■ . , , As the workpiece moves through the nip, printing 

As previously explamed with respect to the preferred region 66 (not shown) of plate coating belt 28 applies 

embodunent of the present mvention. press cylinder 16 the coating fluid to workpiece 26 at the nip site. Refer- 

makes one complete revolution for every four complete ring to FIG. 3, workpiece 26 is shown positioned well 

revoluuons of pressure roUer 30. Furthermore, recessed 65 into the nip. Additionally, recessed area 46 on pressure 

area 46 wUI pass through the nip site four times for roller 30 is about to enter the nip site 24. FiUer piece 58 

every complete revolution of press cylinder 16. In two is shown residing in recessed area 46 in order to provide 

of these passes through the mp site, a gripper on press sufficient back pressure for coating plate belt 28 which 
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is applying coating fluid (not shown) to the workpiece. 
Secondary recessed area 60 on transfer cylinder 32 is 
shown vacant as filler piece 58 is residing in recessed 
area 46. 

While there have been described what are presently 5 
believed to be the preferred embodiments of the inven- 
tion disclosed herein^ those skilled in the art will realize 
that changes and modifications may be made thereto 
without departing from spirit of the inventioii> and it is 
intended to claim all such changes and modifications as 10 
fall within the true scope of the invention. 

What is claimed is: 

1. A liquid coating apparatus capable of operating in 
conjunction with a printbg press having at least one 
press cylinder, the cylinder rotatably mounted within IS 
the press and having at least one gripper mechanism, the 
apparatus capable of applying a liquid coating fluid to a 
workpiece traveling over the press cylinder and com- 
prising: 

a dhveable support means suitable for supporting a 20 
belt, the support means including a first and a sec- 
ond roller both rotatably mounted within the appa- 
ratus, at least one of the rollers being driviagly 
coupled to a drive means; 

an endless coating plate belt for transferring the liquid 25 
coating fluid from the coating apparatus to the 
workpiece, the endless coating plate being trained 
about the first and second rollers and driveable by 
the rollers and supported thereon, the belt includ- 
ing at least three openings distributed transversely 30 
across the width of the belt; 

drive means for driving the support means, thereby 
causing the endless coating plate belt to be driven 
about the first and second rollers; 

supply means for supplying the liquid coating fluid to 35 
the endless coating plate belt; and 

metering means for metering the supply of liquid 
coating fluid supplied to the endless coating plate 
belt. 

2. The liquid coating apparatus according to claim 1, 40 
wherein the first roller includes at least one recessed 
area present on the surface of the first roUer and 
wherein the at least three openings are gripper slots 
formed through the thickness of the endless coating 
plate belt, the gripper slots being positionally aligned 4S 
over the recessed area on the surface of the first roUer at 

a selected angular rotatiotud position of the fust roller. 

3. The liquid coating apparatus according to claim 2, 
wherein the endless coating plate belt includes a filler 
piece having dimensions approximatiag the dimensions SO 
of the recessed area on the surface of the first roller, the 
filler piece being oriented on the endless coating plate 
belt so as to afford a cooperative communication of the 
filler piece with the recessed area on the surface of the 
first roller upon contact of the fiUer piece with the first SS 
roller and wherein the second roller includes a recessed 
area on its surface having suitable dimensions for ac- 
commodation of the filler piece in a cooperative rela* 
tionship upon contact of the filler piece with the second 
roller. 60 

4. The liquid coating apparatus according to claim 2, 
wherein the first roller has a circumferential measure- 
ment which is an inverse multiple of the circumferentia] 
measurement of the press cylinder. 

5. The liquid coating apparattis according to claim 4, 6S 
wherein the first roller has a circumferentia] measure- 
ment which is one-fourth the circumferential of the 
press cylinder. 
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6. The liquid coating apparatus according to claim 1, 
wherein the endless coating plate belt has a length 
equivalent to the circumferential measurement of the 
press cylinder. 

7. The liquid coating apparatus according to claim 1, 
wherein the endless coating plate belt has a length 
which is an inverse multiple of the circumferential mea- 
surement of the press cylinder. 

8. The liquid coating apparatus according to claim 7, 
wherein the endless coating plate belt has a length 
which is one-half the circumferential measurement of 
the press cylinder. 

9. An assembly includiug a printing press, a coating 
apparatus capable of operating in conjunction with the 
printing press and means for moving the coating appa- 
ratus into an adjoining relationship with the press so as 
to form a nip site through which workpieces can travel, 
the printing press having at least one press cylinder 
rotatably mounted within the press, the coating appara- 
tus being capable of applying a liquid coating fluid to a 
workpiece traveling over the press cylinder, the coating 
apparatus comprising: 

a driveable support means suitable for supporting a 
belt, the support means including a first and a sec- 
ond roUer both rotatably mounted within the appa- 
ratus, at least one of the rollers being drivingly 
coupled to a drive means; 

an endless coating pUte belt for transferring the liquid 
coating fluid from the coating apparatus to the 
workpiece at the nip site, the endless coating plate 
belt being trained about the first and second rollers 
and driveable by the rollers and supported thereon, 
the belt including at least one opening formed 
therein, the opening configured and dimensioned 
to accommodate passage of the gripper mechanism 
therethrough; 

drive means for driving the support means, thereby 
causing the endless coating plate belt to be driven 
about the first and second rollers; 

supply means for supplying the liquid coating fluid to 
the endless coating plate belt; and 

metering means for metering the supply of liquid 
coating fluid supplied to the endless coating plate 
belt 

10. The assembly according to claim 9, wherein the 
first roller includes at least one recessed area present on 
the surface of the first roller and wherein the at least one 
opening is a gripper slot formed through the thickness 
of the endless coadng plate belt, the gripper slot being 
poutionally aligned over the recessed area on the sur- 
face of the first roller at a selected angular rotational 
position of Che roller. 

11. The assembly according to claim 10, wherein the 
endless coating plate belt of the coating apparatus in- 
cludes a filler piece having dimensions approximating 
the dimensions of the recessed area on the surface of the 
first roller, the filler piece being oriented on the endless 
coating plate belt so as to afford a cooperative commu- 
nicadon of the filler piece with the recessed area on the 
surface of the first roller upon contact of the filler piece 
with the first roller and wherein the second roller in- 
cludes a recessed area on its surface having suitable 
dimensions for accommodation of the filler piece in a 
cooperative relationship upon contact of the filler piece 
with the second roller. 

12. The assembly according to claim 10, wherein the 
first roller has a circumferentially measurement which 
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is an inverse multiple of the circumferential measure- 
ment of the press cylinder. 

13. The assembly according to claim 12, wherein the 
first roller has a circumferential measurement which is 
one fourth the circumferential measurement of the press 
cylinder. 

14. The assembly according to claim 9, wherein the 
endless coating plate belt of the coating apparatus has a 
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length equivalent to the circumferential measurement of 
the press cylinder. 

15. The assembly according to claim 9, wherein the 
endless coating plate belt of the coating apparatus has a 
length which is an inverse multiple of the circumferen- 
tial measurement of the press, cylinder. 

16. The assembly according to claim 15, wherein the 
endless coating plate belt of the coating apparatus has a 
length which is one half the circumferential measure* 
ment of the press cylinder. 
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0 High velocity, hot air dryer and extractor. 
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© A hot air dryer (10) utilizes high velocity air jets 
which scrub and break up the moist air layer which 
clings to the surface of a freshly printed sheet (S). 
High velocity air is heated to a high temperature as 
it flows along a resistance heating element (38) 
within an air delivery baffle tube (64), The heated, 
high velocity air pressurizes a plenum chamber (46) 
within an air distribution manifold (36W), High ve- 
locity jets of hot air are discharged through multiple 
airflow apertures (54) onto the wet ink side of a 
printed sheet as it moves through a dryer exposure 
zone (Z). An extractor (40) removes the moist air 
layer, high velocity hot air and votatiles from the 
printed sheet (S) and from the press (12). 
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This invention relates generally to accessories 
for sheet-fed, rotary offset and flexographic printing 
presses, and in particular to a dryer for printed 
materials which utilizes high velocity, hot air flow 
and extraction. 5 

In the operation of a rotary offset press, an 
innage is reproduced on a web or sheet of paper or 
some other printable substrate by a plate cylinder 
which carries the image, a blanket cylinder which 
has an ink transfer surface for receiving the inked io 
image, and an impression cylinder which presses 
the paper against the blanket cylinder so that the 
inked image Is transferred to the paper. In some 
applications, a protective and/or decorative coating 
is applied to the surface of the freshly printed is 
sheets. The freshly printed sheets are then trans- 
ported to a sheet delivery stacker in which the 
printed sheets are collected and stacked. 

The relatively wet condition of the printing ink 
composition and its solvent and/or diluent compo- 20 
nents and a layer of moisture laden air which clings 
to the surface of the. freshly printed web or sheet 
may interfere with the quality of the images as they 
are printed at each succeeding printing unit. For 
example, the quality of colored images, half-tone 25 
illustrations and the like undergo degradation in the 
uniformity of their appearance and color because of 
the presence of the wet ink. volatiles, and moisture 
within the printed substrate. Moreover, protective 
coatings will undergo dilution and surface degrada- 30 
tion causing a dull finish if the underlying substrate 
is not dried sufficiently before the coating is ap- 
plied. 

Such defects, including uneven surface appear- 
ance of protective/decorative coatings, detract from 35 
the appearance of the underlying images or pho- 
tographs, particularly in the case of multi-colored 
images or photographs. The defects are caused by 
residual volatile solvents, diluents, water and the 
like within the oleoresinous inks of the images, and 4o 
the presence of moisture in the printed material, at 
the time that the next successive image is printed 
or the protective/decorative coating is applied. Be- 
cause the defects are compounded as the printed 
material moves through successive printing units, it 45 
is desirable that curing and drying be initiated and 
volatiles and moisture laden air be extracted at 
each interstation position, as well as at the delivery 
position. 

Hot air dryers and radiant heaters have been so 
used as delivery dryers and as Interstation dryers. 
Interstation dryers employing, radiant heat lamps 
are best suited for slow to moderate press speeds 
in which the exposure time of each printed sheet to 
the radiant heat is long enough to initiate ink set- 55 
ting. For high speed press operation, for example, 
at 5,000 sheets or more per hour, there is not 
enough available space at the interstation position 
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to install a radiant heater having sufficient number 
of heat lamps for adequate drying purposes. 

As press speed is increased, the exposure 
time (the length of time that a printed sheet is 
exposed to the radiant heat) is reduced. Since the 
number of lamps is limited by the available inter- 
station space, the output power of the radiant 
lamps has been increased to deliver more radiant 
energy at higher temperatures to the printed sheets 
in an effort to compensate for the reduction in 
exposure time. The increased operating tempera- 
tures of the high-powered radiant heat lamps cause 
significant heat transfer to the associated printing 
unit and other equipment mounted on the press 
frame, accelerated wear of bearings and alterations 
in the viscosities of the ink and coating, as well as 
upsetting the balance between dampening solution 
and ink. The heat build-up may also cause operator 
discomfort and injury. 

To handle high speed press operations, an off- 
press heater has been utilized from which high 
velocity, heated air is conveyed through a ther- 
mally insulated supply duct to a discharge plenum 
which directs high velocity, heated air onto the 
printed stock as it moves across the interstation 
dryer position. Such off-press heaters have proven 
to be relatively inefficient because of excessive 
heat toss and pressure drop along the supply duct. 
Attempts to overcome the heat loss and pressure 
drop have resulted in substantially increased phys- 
ical size of the heater equipment (blower fan and 
supply duct) along with a substantial increase in 
the electrical power dissipated by the off-press 
heater. 

According to the present invention, a high effi- 
ciency hot air dryer utilizes an on-press heater for 
producing high velocity hot air flow for accelerating 
the setting of inks on a freshly printed substrate. 
The on-press heater includes a housing member 
having a sidewall defining a manifold air distribution 
or plenum chamber, with the sidewall being inter- 
sected by an airflow discharge port. An air delivery 
tube has an inlet port for receiving high velocity 
airflow and has a tubular sidewall disposed in the 
plenum chamber. An elongated heating element is 
disposed within the inner airflow passage of the air 
delivery tube. High velocity air is discharged into 
the air delivery tube in heat transfer contact along 
the length of the heating element. 

Heated, high velocity air is discharged out of 
the air delivery tube into the plenum chamber of 
the housing member. Preferably, the high velocity 
air is supplied to the manifold plenum chamber 
through an inlet port having an inlet flow area which 
is greater than the outlet flow area of the hot air 
discharge port. By this arrangement, heated air will 
be supplied to the plenum chamber faster than it 
can be discharged, so that the heated air will be 
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compressed within the manifold plenum chamber. 
This assures that jets of hot air which are dis- 
charged through multiple outlet apertures are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 5 
uniformly as it is transferred through the exposure 
zone of the dryer. 

According to another aspect of the present 
invention^ the moist air layer is displaced from the 
surface of the printed sheet by high-velocity hot air io 
jets which scrub and break-up the moisture-laden 
air layer that adheres to the printed surface of the 
sheet. The high-velocity hot air jets create turbu- 
lence which overcomes the surface tension of the 
moisture and separates the moisture laden air from is 
the surface of the printed material. The moisture 
vapor and votatiles become entrained in the forced 
air flow and are removed from the printing unit by a 
high volume extractor. 

The scrubbing action of the high velocity hot 20 
air jets is improved by adjacent rows of multiple 
discharge apertures which are oriented to deliver a 
converging pattern of high velocity hot air jets into 
an exposure zone across the sheet travel path. The 
high velocity hot air jets are produced by a pair of 25 
elongated dryer heads in which high velocity air is 
heated by heat transfer contact with a resistance 
heating element within an air delivery baffle tube. 
Since the release of moisture and other volatiles 
from the ink and printed material occurs continu- 30 
ously in response to the absorption of thermal 
energy, the moisture laden air layer Is displaced 
continuously from the printed sheet as the printed 
sheet travels through the dryer exposure zone in 
contact with the converging hot air jets. 35 

According to another aspect of the invention, 
the moisture-laden air, volatiles and hot air com- 
pletely exhausted from the printing unit by a high 
volume extractor. An extractor manifold is coupled 
to a pair of elongated dryer heads and draws the 40 
moisture-laden air, volatiles and high velocity hot 
air from the exposure zone through a longitudinal 
air gap between the dryer heads. According to this 
arrangement, the setting of ink on each printed 
sheet is initiated and accelerated before the sheet 45 
is run through the next printing unit. 

Operational features and advantages of the 
present invention will be understood by those 
skilled in the art upon reading the detailed descrip- 
tion which follows with reference to the attached 50 
drawings, wherein: 

FIGURE 1 is a schematic side elevational view 
in which multiple dryers of the present invention 
are installed at interstation positions in a four 
color offset rotary printing press: 55 
FIGURE 2 is a simplified side elevational view 
showing the dryer of the present invention in- 
stalled in an interstation position between two 
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printing units of FIGURE 1; 
FIGURE 3 is a bottom plan view showing in- 
stallation of the dryer assembly of FIGURE 2 in 
the interstation position; 

FIGURE 4 is a perspective view of the inter- 
station dryer shown in FIGURE 2; 
FIGURE 5 is a sectional view of the improved 
dryer of the present invention taken along the 
line 5-5 of FIGURE 4; 

FIGURE 6 is a longitudinal sectional view of the 
dryer assembly shown in FIGURE 2; 
FIGURE 7 is a sectional view of the dryer as- 
sembly shown in FIGURE 2. taken along the line 
7-7 of FIGURE 6; 

FIGURE 8 is a perspective view of a resistance 
heating element used in the dryer of FIGURE 2; 
FIGURE 9 is a perspective view similar to FIG- 
URE 8, with the resistance heating element en- 
closed in a support sheath; 
FIGURE 10 is a view similar to FIGURE 4 which 
illustrates an alternative embodiment of the dry- 
er head in which the discharge port is formed 
by an elongated slot; and, 
FIGURE 11 is a perspective view, partially 
broken away, of the dryer head shown in FIG- 
URE 10. 

As used herein, the term "processed" refers to 
various printing processes which may be applied to 
either side of a sheet, including the application of 
inks and/or coatings. The term "substrate" refers to 
sheet material or web material. 

Referring now to FIGURE 1. the high velocity 
hot air dryer 10 of the present invention will be 
described as used for drying freshly printed sub- 
strates, which are successively printed at multiple 
printing units in a sheet-fed, rotary offset printing 
press. In the exemplary embodiment, the dryer 10 
of the present invention is installed at an inter- 
station position between two printing units of a four 
color printing press 12 which is capable of handling 
individual printed sheets having a width of the 
approximately 40" (102 millimeters) and capable of 
printing 10,000 sheets per hour or more, such as 
that manufactured by Heidelberg Oruckmaschinen 
AG of Germany under its designation Heidelberg 
Speedmaster 102V. 

The press 12 includes a press frame 14 coup- 
led on the right end to a sheet feeder 16 from 
which sheets, herein designated S. are individually 
and sequentially fed into the press, and at the' 
opposite end, with a sheet stacker 18 in which the 
printed sheets are collected and stacked. Inter- 
posed between the sheet feeder 16 and the sheet 
stacker 18 are four substantially identical sheet 
printing units 20A, 20B. 20C and 20D which can 
print different color inks onto the sheets as they are 
moved through the press. 
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As illustrated in FIGURE 1, each sheet fed 
printing unit is of conventional design, each unit 
including a plate cylinder 22, a blanket cylinder 24 
and an impression cylinder 26. Freshly printed 
sheets S fronn the impression cylinder 26 are trans- s 
ferred to the next printing unit by transfer cylinders 
T1 , T2, T3. A protective coating may be applied to 
the printed sheets by a coating unit 28 which is 
positioned adjacent to the last printing unit 20D. 

The freshly printed and coated sheets S are io 
transported to the sheet stacker 18 by a delivery 
conveyor system, generally designated 30. The 
delivery conveyor 30 is of conventional design and ' 
includes a pair of endless delivery gripper chains 
32 carrying laterally disposed gripper bars having a is 
gripper element for gripping the leading edge of a 
freshly printed sheet S as it leaves the impression 
cylinder 26. As the leading edge of the printed 
sheet S is gripped by the grippers, the delivery 
chains 32 pull the gripper bar and sheet S away 20 
from the impression cylinder 26 and transports the 
freshly printed and/or coated sheet to the sheet 
stacker 18. 

Prior to delivery, the freshly printed sheets S 
pass through a delivery dryer 34 which includes a 25 
combination of infra-red thermal radiation, forced 
air flow and extraction. 

Referring now to FIGURE 2» FIGURE 5 and 
FIGURE 6, the interstation dryer 10 includes as its 
principal components a dryer head 36, a resistance 30 
heating element 38. and an extractor head 40. As 
shown in FIGURE 3, the dryer head 36 is mounted 
on the press side frame members 14A, 14B by 
side frame flanges 42, 44. In this interstation posi- 
tion, the dryer head 36 is extended laterally across 35 
and radially spaced from the interstation transfer 
cylinder T2. thereby defining an exposure zone Z. 

The dryer head 36 includes a tubular sidewall 
36W which encloses an air distribution manifold 
chamber 46. The air distribution manifold housing 4o 
is sealed on opposite ends by end plates 48. 50, 
respectively, and is sealed against the extractor 
head 40. The manifold housing has an inlet port 52 
for admitting high velocity, pressurized air through 
a supply duct 52 from an off-press compressor 53, 45 
and has a discharge port for delivering pressurized 
hot air into the exposure zone 2. 

As shown in FIGURE 6. the air distribution 
manifold sidewall 36W is intersected by multiple 
discharge apertures 54 which collectively define 50 
the discharge port. The apertures 54 are oriented 
for discharging pressurized jets of high velocity, 
hot air toward the interstation transfer cylinder T2, 
and are longitudinally spaced along the dryer head 
36. According to this arrangement, pressurized air 55 
jets are directed along a straight line across the 
printed side of a sheet S as it moves through the 
dryer exposure zone Z. In an alternative embodi- 
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ment. as shown in FIGURE 10 and FIGURE 11, the 
discharge port is formed by an elongated slot 55 
which intersects the dryer head sidewall 36W and 
extends longitudinally along the dryer head. 

Refemng now to FIGURE 6 and FIGURE 7. the 
resistance heating element 38 is coupled to the 
dryer head 36 by and end block 56. The end block 
56 has a body portion which is intersected by an 
axial bore 58. a counterbore 60 and a radial inlet 
bore 62 which communicates with the counterbore. 
The heating element 38 has an end portion 38A 
which projects through the axial bore 58 and coun- 
terbore 60, with the elongated body portion of the 
heating element 38 extending into the plenum 
chamber 46. 

According to an important feature of the 
present invention, the plenum chamber 46 is par- 
titioned by an elongated air delivery baffle tube 64 
which extends substantially the entire length of the 
dryer head 36. The air delivery baffle tube 64 has 
an inlet port 66 for receiving high velocity airflow 
from a remote supply and has a tubular sidewall 
64A extending through the plenum chamber. The 
tubular sidewall 64A has an inner airflow passage 
68 which connects the inlet port 66 in airflow com- 
munication with the plenum chamber 46 through its 
open end 64E. The air delivery baffle tube 64 has 
an end portion 64B projecting through the axial 
bore 60 of the end block 56, with its inner airflow 
passage 66 in airflow registration with the radial 
bore 62. 

A pneumatic connector 70 is coupled to the 
radial inlet bore 62 of the end block 56 for connect- 
ing the inner airflow passage 68 to an off-press 
source of high velocity air. The end block 56 Is 
sealed against the end plate 50, the tubular sheath 
78 and against the pneumatic connector 70. High 
velocity, pressurized air is constrained to flow from 
the air duct 52 into the airflow passage 68 where it 
is discharged into the air distribution plenum cham- 
ber 46 after absorbing heat from the heating ele- 
ment 38. 

As shown in FIGURE 6. the high velocity air 
flows longitudinaity through the annular flow pas- 
sage 68 in heat transfer contact with the heating 
element 38. The high velocity air is heated to a 
high temperature, for example 350 'F (176'C), be- 
fore it is discharged through the airflow apertures 
54. 

To provide uniform air jet discharge through 
the apertures 54, the inlet area of the inlet port 66 
should be greater than the combined outlet area 
provided by the multiple airflow discharge aper- 
tures 54. In the prefen-ed embodiment, the dis- 
charge apertures 54 have a diameter of 1/16 inch 
(0:158 cm), and for a 40" (102 mm) press there are 
88 apertures spaced apart along the dryer head 36 
on 0.446 inch (1.13 cm) centers. This yields a total 
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airflow outlet area of 0,269 square Inch (1.735 
square cm). Preferably, the effective Inlet area of 
the Inlet port 66 is at least about 0.54 square inch 
(3.484 square cnn). 

In the alternative dryer head embodiment s 
shown in FIGURE 10, the air discharge slot 55 has 
a length of 40 Inches (102 mm) along its longitudi- 
nal dimension L. and has an arc length C of 6.725 
mils (17x 10"=^ cm). 

With the preferred inlet/outlet ratio of about 2:1 io 
or more, the high velocity, heated air will be sup- 
plied to the plenum chamber 46 faster than it can 
be discharged, so that the heated air will be com- 
pressed within the manifold plenum chamber. This 
assures that the jets of hot air which are dis- 15 
charged through the outlet apertures 54 are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried- 
uniformly as it is transferred through the exposure 
zone Z. 20 

The air distribution baffle tube 64 is supported 
on the inlet end by the end plate 50, and on its 
discharge end by flange segments 64F which en- 
gage the internal bore of the dryer head 36 and 
positions the baffle tube in the center of the pie- 2s 
num chamber 46. 

Referring now to FIGURE 6. FIGURE 7, FIG- 
URE 8 and FIGURE 9. the heating element 38 is 
preferably an electrical resistance heater having 
elongated resistance heater sections 38C, 38D 30 
which are integrally formed and folded together 
about at a common end 38E. The resistance sec- 
tions 38C, 38D are substantially co-extensive in 
length with the air delivery baffle tube 64. Each 
section 38C, 38D is electrically connected to a 35 
power conductor 72, 74, respectively, for connect- , 
ing the resistance heating element 38 to an off- 
press source of electrical power. 

The resistance heater sections 38C, 36D are 
mechanically stabilized by an end connector 76, 4o 
and are enclosed within a tubular, thermally con- 
ductive sheath 78. Radial expansion of the half 
sections 3dC, 38D is limited by the sidewall of the 
sheath 78, thus assuring efficient heat transfer, 
while the sheath provides longitudinal support for 45 
the elongated resistance heater sections within the 
inner airflow passage 68. The heating element half- 
sections 38C. 38D thus form a continuous loop 
resistance heating circuit which is energized 
through the power conductors 72. 74. 50 

The tubular sheath 78 is received within the 
bore 58 and is welded to the end block 56. The 
tubular sheath 78 thus provides an opening through 
the end block 56 to permit insertion and withdrawal 
of the heating element 38 for replacement pur- 55 
poses. The heating element 38 is dimensioned for 
a sliding fit within the sheath 78 at ambient tem- 
perature. The end cap 76 is releasably secured to 
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the end block 56 by a hold-down metal strap (not 
illustrated). The distal end 78B of the sheath is 
sealed by an end cap 78C to prevent leakage of 
high velocity air out of the distribution manifold 
chamber 46. 

Referring now to FIGURE 2, FIGURE 4. and 
FIGURE 5. the extractor head 40 is coupled to the 
back side of a pair of identical dryer heads 36A, 
36B. The dryer heads 36A, 36B are separated by a 
longitudinal air gap 80 which opens in air flow 
communication with an extractor manifold chamber 
82, thereby defining a manifold inlet port. The 
extractor manifold chamber 82 is enclosed by the 
end plates 48, 50 and by housing panels 40A, 408, 
40C and 40D. The extractor housing panels 40C, 
40D are secured and sealed by a welded union to 
the dryer heads 36A, 368. 

According to another aspect of the present 
invention, the multiple air flow apertures 54 of each 
dryer head 36A, 368 are arranged in linear rows 
R1, R2, respectively, and extend transversely with 
respect to the direction of sheet travel as indicate 
by the arrows S in FIGURE 3. The rows R1, R2 are 
longitudinally spaced with respect to each other 
along the sheet travel path. Each air jet expands in 
a conical pattern as it emerges from the airflow 
aperture 54. Expanding air jets from adjacent rows 
intermix within the exposure zone Z, thereby pro- 
ducing turbulent movement of high velocity hot air 
which scrubs the processed side of the sheet S as 
it moves through the exposure zone Z. Preferably, 
balanced air pressure is applied uniformly across 
the exposure zone Z to ensure that the moist air 
layer is completely separated and extracted from 
the freshly printed sheets. 

In the exemplary embodiment, the pressure of 
the high velocity air as it is discharged through the 
inlet port 66 into the heat transfer passage 68 is 
about 10 psi (7031 Kgs/m^). The inlet suction pres- 
sure in the longitudinal air gap 80 of the extractor 
is preferably about 5 inches of water (12.7 x 10^ 
Kgs/cm3). 

As shown in FIGURE 3 and FIGURE 5, the 
extractor manifold inlet port 80 is coupled in air 
flow communication with the exposure zone Z for 
extracting heat, moisture laden air and volatiles out 
of the dryer. The extractor manifold chamber 82 is 
coupled in air flow communication with an exhaust 
fan 84 by an air duct 86. The air duct 86 is coupled 
to the extractor manifold chamber 82 by a transi- 
tion duct fitting 88. 

The high velocity, heated air which is dis- 
charged onto the printed sheet S is also extracted 
along with the moisture and volatiles through the 
air gap 80 into the extractor chamber 82. Ambient 
air. as indicated by the curved arrows, is also 
suctioned into the exposure zone Z and through 
the longitudinal air gap, thus assuring that hone of 
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the hot air, moisture or volatiles will escape into the 
press area. Extraction from the exposure zone Z Is 
enhanced by directing the hot air jets along con- 
verging lines whose intersection defines an acute 
angle alpha (a), as shown in FIGURE 5. 

The air flow capacity of the exhaust fan 84 is 
preferably about four times the total airflow input to 
the dryer heads. This will ensure that the exposure 
zone Z Is maintained at a pressure level less than 
atmospheric thereby preventing the escape of hot 
air, moisture laden air and volatiles into the press 
room. 

Claims 

1. A hot air dryer (10) for installation in a printing 
press (12), said dryer comprising a dryer head 
(36) having a housing member (36W) defining 
an air distribution chamber (46), the housing 
member having an airflow inlet port (62) for 
receiving high velocity air and an airflow dis- 
charge port (54, 55) for directing heated air 
onto a substrate (S), and including a heating 
element (38) disposed in the air distribution 
chamber, characterized in that: 

an air delivery tube (64) is disposed In the 
air distribution chamber, the air delivery tube 
having an elongated airflow passage (88) con- 
necting the inlet port in airflow communication 
with the air distribution chamber; and 

the heating element (38) is disposed within 
the elongated airflow passage (68) of the air 
delivery tube (64). 
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ing member (36), the end block having a body 
portion intersected by an axial bore (58). a 
counterbore (60) and a radial inlet bore (62) 
communicating with the counterbore; 

the heating element (38) having an end 
portion (38A) projecting through the axial bore 
and counterbore; and, 

the air delivery tube (64) having an end 
portion {64B) disposed in the counterbore (60) 
with its elongated airflow passage (68) being 
coupled in airflow communication with the ra- 
dial inlet bore (62). 

6. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

the elongated heating element (38) com- 
prises an electrical resistance heater (38C. 
38D). 



7. A hot air dryer (10) as defined in claim 6. 
characterized in that: 

the heating element (38) has first and sec- 
ond resistance heater sections (38C.38D), the 
sections being joined at a common end (38E) 
25 and disposed in side-by-side relation. 

a A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 
a tubular, thermally conductive sheath (78) 
30 is disposed within the elongated airflow pas- 

sage (68); and, 

the heating element (38) is disposed within 
the sheath. 



2. A hot air dryer (10) as defined in claim 1, 
characterized in that: 

pneumatic connector means (70) are coup- 
led to the air delivery tube (64) for connecting 
the elongated air flow passage (68) to a source 
of high velocity air. 

3. A hot air dryer (10) as defined in claim 1 or 
claim 2, characterised in that: 

electrical conductors (72, 74) are coupled 
to the heating element (38) for connecting the 
heating element to a source of electrical pow- 
er. 

4. A hot air dryer (10) as defined in any one of 
claims 1 to 3, characterized in that: 

an end block (56) is coupled to the hous- 
ing member (36) and to the air delivery tube 
(64) for seating the interface between the air 
delivery tube and the housing member. 

5. A hot air dryer (10) as defined in any one of 
claims 1 to, characterised in that: 

an end block (56) is coupled to the hous- 



35 9. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

an extractor head (40) is coupled to the 
dryer head (36). the extractor head including a 
housing member (40A, 40B, 40C, 40D) defin- 

40 ing an extractor manifold chamber (82). the 

extractor head having an elongated inlet port 
(80) for extracting air from a dryer exposure 
zone Z into the extractor manifold chamber, 
and having discharge means (84, 86, 88) coup- 

45 led to the extractor head for exhausting air 

from the extractor manifold chamber. 

10. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

50 the airflow discharge port (54) comprises 

multiple airflow apertures. 

11. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

55 the air discharge port (54) comprises an 

elongated slot (55). 
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12. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that; 

the dryer head (36) is adapted for installa- 
tion in an interstation position between adja- 
cent printing press units {20A, 20B, 20C, 20D, 5 
18) of a printing press (12), with the airflow 
discharge port (54, 55) facing the processed 
side of a substrate (S) as it is transported 
along a substrate travel path. 

10 

13. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

the dryer (10) includes a second dryer 
head (36B) disposed in side-by-side relation 
with the first dryer head (36A) in a position 75 
facing the freshly processed side of a sub- 
strate (S) as it moves through a dryer expo- 
sure zone (Z) along a substrate travel path, the 
second dryer head (36B) having a housing 
member (36W) defining a second air distribu- 20 
tion chamber (46), the housing member of the 
second dryer head including an inlet port (52) 
for receiving high velocity air and a discharge 
port (54, 55) oriented for directing heated air 
toward the sheet travel path, with the dryer 25 
heads being separated from each other by a 
longitudinal air gap (80); and. 

an extractor head (40) is coupled to the 
dryer heads (36A, 368), the extractor head 
including a housing member (40A, 408. 40C, 30 
40D) defining an extractor manifold chamber 
(82) and coupled in air flow communication 
with the longitudinal air gap (80), and having 
discharge means (84, 86, 88) coupled in air 
flow communication with the housing member 35 
for exhausting air from the extractor manifold 
chamber (82). 

14. A hot air dryer (10) as defined in claim 13, 
characterized in that: 40 

the discharge ports (54, 55) of the dryer 
heads are arranged in first and second rows 
(R1, R2), respectively, the rows being sepa- 
rated from each other along the substrate trav- 
el path, wherein heated air discharged from the 4S 
discharge ports intermix with each other in the 
dryer exposure zone (Z). 



15. A hot air dryer (10) as defined in claim 13 or 
claim 14, characterised in that: 

the discharge ports (54, 55) of the first and 
second dryer heads are oriented for directing 
heated air along first and second converging 
lines (FIGURE 5). respectively. 

16. A method for drying a freshly processed sub- 
strate (S) in a printing press (12) characterized 
by the steps: 



50 



55 



directing high velocity air through an air 
delivery tube (64) which is disposed within an 
air distribution chamber (46); 

heating high velocity air flowing through 
the air delivery tube by heat transfer contact 
with an elongated heating element (38) dis- 
posed within the air delivery tube; and, 

discharging heated air from the air dis- 
tribution chamber onto the freshly processed 
substrate (S). 

17. A method for drying a freshly processed sub- 
strate (S) as defined in claim 16, characterized 
by the step: 

compressing the heated air in the air dis- 
tribution chamber (46) before the heated air is 
discharged. 

18. A method for drying a freshly processed sub- 
strate (S) as defined in claim 16 or claim 17. 
characterised by the steps: 

discharging heated air from the air dis- 
tribution chamber (46) through an outlet port 
(54. 55); and 

supplying the high velocity air to the air 
distribution chamber (46) through an inlet port 
(52) having an inlet flow area which is greater 
than the outlet flow area of the outlet port. 

19. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
18, characterised by the steps: 

discharging jets of heated air from the air 
distribution chamber (46) through first and sec- 
ond rows (R1, R2) of outlet apertures (54, 55); 
and 

intermixing air jets from the first and sec- 
ond rows in an exposure zone (Z). 

20. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
18, characterized by the steps: 

discharging jets of heated, pressurized air 
from the air distribution chamber (46) through 
first and second rows (R1. R2) of outlet ap- 
ertures; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1, R2) 
along first and second converging lines (FIG- 
URE 5), respectively. 

21. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
20. characterised by the steps: 

installing first and second dryer heads 
(36A. 368) in side-by-side relation on a printing 
press (12) in a position facing the processed 
side of a freshly processed substrate as it 
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travels through a dryer exposure zone (Z), the flow rate of air discharged from the first and 

dryer heads being separated from each other second dryer heads (36A, 36B). 

by a longitudinal air gap (80); 

supplying high velocity air to each dryer 
head (36A, 36B) through first and second air 5 
delivery tubes (64) which are disposed within 
an air distribution chamber (46) in each dryer 
head, respectively; 

heating high velocity air flowing through 
each air delivery tube (64) by heat transfer 10 
contact with an elongated heating element (38) 
disposed within each air delivery tube; 

discharging heated air from each dryer 
head through the dryer exposure zone (Z) and 
onto the freshly processed substrate (S); and 75 

extracting air from the exposure zone (Z) 
through the longitudinal air gap (80). 

22. A method for drying a freshly processed sub- 
strate (S) as defined in claim 21. characterized 20 
by the steps: 

discharging heated air from each dryer 
head (36A, 36B) through an airflow outlet ap- 
erture (54, 55); and 

supplying high velocity air to each dryer 25 
head through an inlet port (52) having an effec- 
tive inlet flow area which is greater than the 
combined outlet flow areas of the air flow out- 
let apertures (54, 55), 

30 

23. A method for drying a freshly processed sub- 
strate (S) as defined in claim 21, or claim 22, 
characterised by the steps: 

discharging jets of heated air from the first 
and second dryer heads (36A, 368) through 35 
first and second rows (R1. R2) of outlet ap- 
ertures (54. 55). respectively; and 

intermixing air jets from the first and sec- 
ond rows in the exposure zone (Z). 

40 

24. A method for drying a freshly printed substrate 
(S) as defined in any one of claims 21 to 23, 
characterized by the steps: 

discharging jets of heated air from the first 
and second dryer heads (36A. 368) through 45 
first and second rows (R1, R2) of outlet ap- 
ertures (54, 55), respectively; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1 , R2) 
along first and second converging lines (FIG- so 
URE 5). respectively. 

25. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 21 to 

24, characterised by the step: 55 

extracting air from the exposure zone (Z) 
at a volume flow rate through the longitudinal 
air gap (80) which exceeds the total volume 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed or web-fed, 
offset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition. 

10 Claims, 9 Drawing Sheets 
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FIELD OF THE LNVENTION 

This invention relates to sheet-fed or web-fed, offset 
rotary or flexographic printing presses, and more par- 
ticularly, to a new and improved apparatus for the in- 
line application of protective and decorative coatings or 
inks tc the pnnted surface of freshly printed sheets or 
web. 

BACKGROUND OF THE INVENTION 

Conventional sheet-fed. offset rotary printing presses 
typically include one or more printing stations through 
which individual sheets are fed and printed with wet 
ink. After final printing, the sheets are fed by a delivery 
conveyor system to the delivery eitd of the press where 
the freshly printed sheets are collected and stacked. In 
a t>-pical sheet-fed, offset rotary printing press such as 
the Heidelberg Speedmaster line of presses, the delivery ^ 
conveyor ' system includes a pair of endless gripper 
chains carr>'ing spaced laterally disposed gripper bars 
and grippers which are used to grip and pull freshly 
printed sheets from the impression cylinder and convey 
the sheets toward the sheet delivery stacker. The grip- 35 
per chains are driven in precisely timed relation to the 
unpression cylmder by gnpper chain sprocket wheels 
which are laterally spaced between a delivery drive 
shaft mounted on opposite sides of the press frame. The 
delivery drive shaft is mechanically coupled by gears 40 
for synchronous rotation with the impression cylinder. 

Since the inks used with offset type printing presses 
typically remain wet and tacky for some Ume after 
printing, special precautions must be taken to insure that 
the wet inked surface of the freshly printed sheets is not 45 
marked or smeared as the sheets are transferred from 
one printing station to another, and through the deliv- 
ery system to the sheet delivery sucker. The printed 
surface of the paper dries relatively slowly and can be 
smeared during subsequent processing, panicuiarly so 
when ihe printed sheets are stacked. In order to mini- 
mize smearing, a dryer may be mounted along the dehv- 
ery path of the printed sheets, or an anti-offset spray 
powder may be sprayed on the printed surface. 

In some printing applications, it is desirable that the S5 
press be capable of applying a protective and/or deco- 
rative coating over all or a portion of the surface of the 
printed sheets. Typical coatmg solutions include var- 
nish, lacquei, dye, moisturizers and ink Such coatings 
typically are formed of a -curable or water-soluble 60 
resin applied as a liquid solution or emulsion by an 
applicator roller over the freshly printed sheets to pro- 
tect the ink and improve the appearance of the sheets. 
Use of such coatmgs is particularly desirable when 
decorative or protective finishes are required such as in 65 
the production of posters, record jackets, brochures, 
magazines, foldmg cartons and the like. In cases where 
a liquid coating is to be applied, the coaling operation is 



carried out after the fmal ink printing has been per- 
formed, most desirably by an in-line coating application. 

DESCRIPTION OF THE PRIOR ART 

Various suggestions have been made for applying the 
coating as an in-line press operation by using the final 
printing station of the press as the coating application 
station. For example, in U.S. Pat, Nos. 4,270,483. 
4,685,414 and 4,779,557, there are disclosed coating 
apparatus which can be moved into position to allow 
the blanket cylinder of the last printing station of a press 
to be used to apply a coating material to the sheets In 
U.S. Pat. No. 4,796,556, there is disclosed a coating 
apparatus which can be selectively moved between the 
blanket cylinder or the plate cylinder of the last printing 
station of the press so that the station can be used as a 
coating station for the press. 

Suggestions for overcoming the problem of the loss 
of a printing station when coating is desired have also 
been made, such as that set forth in U.S. Pat. No. 
4,934,305 which discloses a coating apparatus having a 
separate timed applicator roller positioned to apply the 
coating material to the printed sheet while the sheet is 
on the last impression cylinder of the press. This is said 
to allow the last printing station to be operated simulta- 
neously as both an ink application station and a coating 
sution so that no loss of press printing unit capability 
results^ Another approach to providing a coating station 
without losing the printing capabilities of the last print- 
ing station is to provide a totally separate coating unit 
downstream of the last printing station so that the coat- 
ing is apphed to the sheets after final printing and before 
the sheets have reached the sheet delivery stacker. Such 
an approach is suggested in U.S. Pat. Nos. 4,399,767 and 
4,706,601. 

Conventional coating apparatus which is operable as 
an in-line press operation utilizes an engraved transfer 
roller, with the liquid coating being applied to the en- 
graved roller by means of a doctor blade assembly. The 
doctor blade assembly includes an elongated housing 
having a reservoir chamber extending the length of the 
transfer roller for holding a volume of coating liquid in 
wetting contact with the circumferential surface of the 
transfer roller, A pair of circurafcrenually spaced doc- 
tor blades extend longitudinally along the reservoir 
housing on either side of the chamber. The doctor 
blades are angled tangentially toward the transfer roller 
surface, and seal the reservoir chamber against the rol- 
ler surface and wipe the roller surface to deposit liquid 
in the cells of the engraved transfer surface. 

The reservoir chamber is pressurized with coating 
liquid, which is pumped from a remote supply drum 
into the upper region of the pressure chamber. After the 
pressure chamber fills to a certain level, it is returned to 
the remote drum by gravity flow. Occasionally, the 
doctor blade reservoir chamber becomes completely 
fiUed with the coating liquid when the volume of coat- 
ing liquid being delivered to the doctor blade reservoir 
chamber exceeds the gravity flow return rate. The posi- 
tive pressure may cause the seals at the ends of the roller 
to leak, allowing the coating liquid to drip onto the 
floor or onto adjacent press parts. Occasionally, the 
coating liquid may be slung from the roller onto adja- 
cent press equipment and operator areas. Moreover, the 
buildup of positive pressure within the doctor blade 
reservoir chamber accelerates the wear of the end seals. 

It will be appreciated that the transfer roller may be 
operated at high speeds, for example, on the order of 
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1,000 licear feet per minute, and that the end seals of the drum and thereby creating a positive pressure condition 
doctor blade assembly will tend to wear quickly. The within the doctor blade reservoir, circulation through 
end seal wear is accelerated by the buildup of positive the reservoir is induced by suction flow pro\'ided by a 
pressure within the doctor blade chamber. Low volume suction pump having an input connected for drawing 
drip leakage can be collected in a drip pan or catch tray, 5 coating liquid from the doctor blade reservoir, and 
but as the end seals wear, the coating liquid will be returning it by forced (positive pressure) flow to the 
siung from the transfer roller, thereby causing a difficult remote supply drum, rather than by gravity flow return, 
cleanup problem. When this occurs, the press must be ^ j-g^^j^ ^^^^^ suction flow arrangement the liquid 

shutdown, the doctor bladehead must be removed, and material is drawn from the remote supply drum at a 
the end seals replaced. The steps of rebuilding or replac- 10 gj-e^ter rate than the rate of withdrawal of the liquid 
ing the end seals and realigning the doctor blade head jnaterial bv the pickup roller, and a substantially con- 
causes an unacceptable amount of press downtmie. ^^^^^ ^ - ^ material wiU always be present 

One approach for overcommg the problem of end ^-^^^ ^^^^^^ y^^^ reservoir. A benefit of the sue 
seal wear is to provide stationar>' end seals which are ^on flow arrangement is that a positive pressure buildup 
mounted on the press fram^ and wbch bear m seahng 15. ^^^^ occur within the doctor blade chamber. More- 
engagement against the ends of the transfer roller, so ^^^^^^j ^^^^ ^^^^^ ^ predetermined 

that the doctor blade head rnay form a seal with station- ^^^^^.^ 
arv seals rather than with the dynamic seals earned on . . j • * j ♦ * j 

th'e transfer roller Another approach is to use rotary f^P' the remote drum^ 

endseals which include an end plate which is resiliently 20 Consequently, the end seals are not subjected to high 
engaged against the end surface of the transfer roller, P^^^^^^ differential conditions. Instead, the suction 
with a seal member being secured between the end plate ^^^^^ arrangement produces a negative pressure differ- 
and the end portions of the roller by quick removal ^-^^h the doctor blade chamber bemg operated at 

mounting lugs. * below atmospheric. Under negative pressure 

While the foregoing mechanical approaches to limit- 25 conditions, leakage of coating liquid is virtually non- 
ing end seal wear and thereby avoiding leakage have e.xistent. and the operating life of the end seals is sub- 
been moderately successful, and some arrangements stantially increased. 

have reduced downtime by quick change mounting According to another aspect of the present invention, 
features, the end seals nevcnheless are still experiencing visual and audible alerts are provided by a vacuum 
accelerated wear and early failure, thereby causing 30 sensor line which is coupled to ie vacuum space within 
frequent replacements and unacceptable downtime for the doctor blade chamber. The sensor line is coupled to 
correction of end seal leakage. a vacuum gauge which provides a visual indication of 

r^nTrri-Tc r^ir -rue Tv-i/cvrrrrwr suctioD pressure Within the doctor blade chamber. 

OBJECTS OF THE INVENTION ^ vacuum sensor switch is also coupled to the chamber 

Accordingly, there exists a need for a new and im- 35 for selectively applying electrical power to an audio 
proved m-line coating apparatus for use in a sheet-fed or transducer when tiie pressure within the vacuum cham- 
web-fed, offset rotary or flexographic printing press for ber rises above a predetermined safe operating suction 
applying a protective and/or decorative coating to the level. 

printed surface of freshly printed sheets which does not Other features and advantages of the present inven- 
require any expensive or substantial press modification 40 ti^n ^ill become more apparent from the following 
or result in any impairment of normal press operating detailed description taken in conjunction with the ac- 
capability. companying drawings which disclose, by way of exam- 

Specificaily. the principal object of the present inven- pj^^ ^^e principles of the invention, 
tion is to provide a new and improved in-line coating 

and/or inking apparatus of the character described 45 BRIEF DESCRIPTION OF THE DRAWINGS 
which achieves a reduction in end seal leakage. pjQ ^ 3 schematic side elevational view of a sheet- 

SUMMARY OF THE INVENTION fed* offset rotar>' printing press having a coating appara- 

^ . , . . J njs embodying the present invention: 

The present mvention provides a new and improved p^, ^ is an enlarged fragmentary side elevational 
m^ine doctor blade apparatus for applying a protective 50 ^^^^ substantiafly witWn the circular area desig- 
and/or decorative coating and/or inking to the surface . ..,„ . , ,k~,.,;— . .u«. 

Of freshly printed sheets in a sheet-fed or web-fed, offset " f^^" ^ ^ ^^^^'"2 apparatus 

rotarv or flexographic priming press which is highly 0^1^^ P^«ent mvention during coating operation; 
reliable and effective in !ise. yet which does not require J^^' ^ ^n ^^niarged fragmentary perspecuve view 
anv expensive or substantial press modification or result 55 ^^^^^ coaUng apparatus mounted m 

in ^nv impairment of normal press operating capability. P/*^" illustrattng the flmd path of coatmg maie- 

The reservoir of a doctor blade head is supplied with "^1 from a remote supply drum to the doctor blade 
coatmg material from a remote supply drum. To msure reservoir of the coatmg unit; 

that an adequate supply of coating liquid is alwavspres- ^^^^ 4 is an enlarged fragmentary sectional view 
ent within the doctor blade reservoir, the coating mate- 60 taken substantially along the line 4—4 of FIG. 3; 
rial is drawn from the remote supply drjm and is circu- F^G- 5 is a simplified flow diagram which Ulustrates 
lated by suction flow constantly through the reservoir. a dual pump arrangement for circulating coating liquid 
In cor.irast to the conventional approach of positively from a remote supply drum to the doctor blade reser- 
pressurizing the doctor blade reservoir with liquid coat- voir and return; 

ing pumped from the remote drum to the reservoir, the 65 FIG. 6 is a simplified flow diagram which illustrates 
coating material is instead circulated through the reser- a single pump arrangement for circulating coaling liq- 
voir by suction flow. That is, instead of charging the uid by suction flow from a remote supply dnira to the 
reservoir with coanng liquid pumped from the remote doctor blade reservoir and return; 
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FIG. 7 is an enlarged fragmentary perspective view 
of one end ponion of the doctor blade coating apparatus 
of the present invention; 

FIG. 8 is an enlarged sectional view taken substan- 
tially along the line 8—8 of FIG. 7; and, 5 

FIG. 9 is a view similar to FIG. 8 which includes a 
suction pressure sensing circuit for providing a visual 
indication of suction pressure and an audible alert when 
the suction/vacuum pressure inside the doctor blade 
rises above a safe operating level, thereby signaling an 10 
impending end seal failure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the exemplar^' drawings, the present 15 
invention is embodied in a new and improved in-line 
doctor blade apparatus, herein generally designated 10, 
for use in applying a protective and/or decorative coat- 
ing or inks to the freshly printed surface of sheets 
printed in a sheet-fed or web-fed, offset rotary or flexo- 20 
graphic printing press, herein generally designated 12. 
In this uistance, as shown in FIG. 1, the doctor blade 
coating apparatus tO is illustrated as installed in a four 
color printing press 12, such as that manufactured by 
Heidelberger Druckmaschinen AG of the Federal Re- 25 
public of Germany under its designation Heidelberg 
Speedmaster 102V (40'0. and which includes a press 
frame 14. coupled at one end, herein the right end, with 
a sheet feeder 16 from which sheets, herein designated 
18, are individually and sequentially fed into the press, 30 
and at the opposite end, with a sheet deliveo' stacker 20 
in which the Bnally printed sheets are collected and 
stacked. Interposed between the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
sheet printing sutions 22, 24, 26 and 28 which can print 35 
different color inks onto the sheets as they are moved 
through the press 10. 

As illustrated, each of the printing stations 22, 24, 26 
and 28 is substantially idenncal and of conventional 
design, herein including a sheet-fed cylinder 30, a plate 40 
cylinder 32, a blanker cylinder 34 and an impression 
cylinder 36, with each of the first three printing stations 
22, 24 and 26 having a transfer cylinder 38 disposed to 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the freshly printed 45 
sheets to the next printing station via a transfer drum 40. 
The final printing station 28 herein is shown as equipped 
with a delivery cylinder 42 which functions to support 
the pnnted sheet 18 as it is moved from the final impres- 
sion cylinder 36 by a delivery conveyor system, gener- 50 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 as shown in FIG. 2 
is of conventional design and includes a pair of endless 
deiiver>- gripper chains 46, only one of which is shown 
carrving at regular spaced locations along the chams, 55 
laterally disposed gripper bars 48 having gripper ele- 
ments 50 used to grip the leading edge of a sheet 18 after 
it leaves the mp between the delivery cylinder 42 and 
impression cylinder 36 of the last printing station 28. As 
the leading edge E of the sheet 18 is gripped by the 60 
grippers 50, the deliver>' chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 
grippers release the fmally pnnted sheet. 

The endless delivery chains 46 are driven in synchro- 65 
nous timed relation to the impression cylinder 36 by 
sprocket wheels 52 fixed adjacent the lateral ends of a 
delivery drive shaft 54 which has a mechanically geared 
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coupling (not shown) to the press drive system. The 
delivery drive shaft 54 extends laterally between the 
sides of the press frame 14 adjacent the impression cyl- 
inder 36 of the last printing station 28, and is disposed to 
be parallel with the axis of the impression cylinder. In 
this instance, the delivery cylinder 42, which is con- 
structed to allow adjustments in diameter by suitable 
means, is attached to the delivery drive shaft 54 so that 
the delivery cylinder is also rotated in precise timed 
relation with the impression cylinder. 

In this respect, it is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing station 28 by 
the gripper 50 carried by the delivery chains 46, the wet 
inked surfaces of the sheets face the delivery drive shaft 
54 and the sheets must be supponed such that the ink is 
not smeared as the sheets are transferred. T>pically, 
such support is provided by skeleton wheels cr cylin- 
ders mounted to the press delivery drive shaft 54, or as 
is now more commonly used, net equipped delivery 
cylinders marketed by Printing Research, Inc. of Dal- 
las, Tex. under its registered trademark SUPERBLUE. 
That system, which is made and sold under license, is 
manufactured in accordance with and operates as de- 
scnbed in U.S. Pat. No. 4,402,267, issued Sep. 6, 1983, 
to Howard W. DeMoore, the disclosure of which is 
incorporated herein by this reference. 
' More recently, vacuum transfer apparatus of the type 
disclosed in co-pending application Ser. No. 
07/630,30&, filed Dec. 18, 1990. entitled "Vacuum 
Transfer Apparatus for Sheet-Fed Printing Presses", 
which is also incorporated herein by reference, has been 
used. The vacuum transfer apparatus disclosed in that 
application can be used in place of delivery cyhnders or 
skeleton wheels to pull the unprinted side of the sheet 
away from the delivery drive shaft 54 so that the wet 
ink surface of the sheets do not come into contact with 
any press apparatus. 

In accordance with the present invention, the in-line 
doctor blade coating apparatus 10 for applying the pro- 
tective or decorative coating or ink to the sheets 18 
enables the press 12 to be operated m the normal man- 
ner without the loss of the fma! printing station 28, and 
without requiring any substantial press modifications by 
employing the existing press delivery drive shaft 54 as 
the mounting location for the coating appUcator roller. 
In presses having delivery systems such as skeleton 
wheels mounted on the dehvery drive shaft 54 or a 
vacuum transfer apparatus as disclosed in the aforemen- 
tioned co-pending application Ser. No, 07/630,308, 
conversion to a coating operation can be quickly and 
easily achieved by mounting on the press delivery drive 
shaft in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a net enhanced delivery cylin- 
der 42. By utilizing the dehvery cylinder 42 mounted on 
the delivery drive shaft 54 to also act as a coating appli- 
cator roller, protective coating will be applied to the 
printed sheet 18 in precise timed registration, and will 
permit the press to be operated with its full range of 
printing stations. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical doctor blade coating unit, gener- 
ally designated 60, mounted to the press frame 14 down- 
stream of the delivery drive shaft 54 and positioned to 
apply liquid coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive 
shaft. As can best be seen in FIGS. 2» 3 and 4, the doctor 
blade coating unit 60 herein comprises a pair of side 
frames 62, only one of which is shown, it being under* 
stood that the other side frame is substantially the same 5 
as that of the side frame illustrated, attached to each side 
of the press frame 14. Pivotally mounted to one end of 
each of the side frames 62 is a suppon bracket 64 carry- 
ing one end of a liquid material reservoir 66 and cooper- 
ating liquid material pickup roller 68 each disposed to 10 
extend laterally across the press 12 parallel with the 
delivery drive shaft 54. The coating unit 60 is mounted 
between the upper and lower runs of the delivery chains 
46 downstream of the delivery drive shaft 54, and posi- 
tioned so that the outer peripheral surface 70 of the 15 
pickup roller 68 can be engaged with the support sur- 
face of a delivery cylinder 42 mounted on the delivery 
drive shaft. 

As best seen in FIGS. 2 and 3, the support bracket 64 
is pivotally attached to the end of the side frame 62 by 20 , 
a shaft 72 disposed at the lower end portion of the 
bracket^ and can be pivoted about the shaft by an exten- 
sible cylinder 74, herein shown as a pneumatic cylinder, 
one end 76 of which is secured such as by welding to the 
side frame, and the opposite end 78 of which is coupled 25 
through a pivot shaft 79 to the upper end portion of the 
bracket. By extending or retracting the cylinder 74, the 
extent of engagement of the pickup roller 68 against the 
surface of the applicator roller 42 can be controlled, and 
the pickup roller can be completely disengaged from 30 
the applicator roller 42. 

The coating pickup roller 68, which is of conven- 
tional design and preferably one such as the Anilox . 
rollers manufactured by A.R.C. International of Char- 
lotte, N.C. and sold under the name "PRINTMAS- 35 
TER" having an engraved ceramic or chrome outer 
peripheral surface 70, is designed to pick up a predeter- 
mined uniform thickness of liquid coating material or 
ink from the reservoir 66, and then unifonnly transfer 
the coating material to the support surface of the appli- 40 
cator roller 42, To effect rotation of the pickup roller 
68, a suitable motor 80, herein a hydraulic motor, is 
attached to one of the side frames 62 and coupled to a 
suiuble hydraulic fluid source (not shown) through 
fittings 81A, 81B. Attached to the output of the motor 45 
80 is an output gear which is drivingly coupled through 
a cluster gear 82 and a series of idler gears 83 each 
mounted on stub axles 84, to a drive gear 86 attached to 
the end of a shaft 88 on which the pickup roller 68 is 
concentrically mounted. The shaft 88 of the pickup 50 
roller 68 is, in turn, joumaled at each end to the brackets 
64 through a releasable semicircular collar 90 attached 
by bolts 92 to the bracket. Herein, the axle of the termi- 
nal idler gear, designated 83', also serves as the shaft 72 
for pivotally mounting the support bracket 64 to the 55 
side frame 62 so that when the bracket is rotated about 
the shaft, the terminal idler gear remains engaged with 
the dnve gear 86 of the pickup roller 68. 

In this instance, as can best be seen in FIG. 4. the 
pickup roller 68 has a peripheral surface portion 68P 60 
which projects radially into the reservoir 66 containing 
the supply of coating material or ink. A pair of upper 
and lower inclined doctor blades 94 and 96 attached to 
the doctor blade head 98 on shoulders 98A, 98B engage 
the roller surface to doctor the excess liquid coating 65 
material or ink picked up from the reservoir by the 
engraved surface 70 of the roller. The reservoir cavity 
66 herem is formed within an elongated doctor blade 
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head 98 having a generally C-shaped cross-section with 
an opening 100 extending longitudinally along one side 
facing the pickup roller 68. The reservoir 66 is supplied 
with liquid material or ink from a supply drum 102 
disposed in a remote location within or near the press 
12. Preferably, the doctor blade head 98 is removably 
attached to the brackets 64, herein by bolts 104 having 
enlarged, knurled heads 106, and which can be threaded 
through slots 108 formed in the brackets to clamp the 
reservoir in place on the brackets. 

To insure that an adequate supply of Uqxiid coating 
material is always present within the reservoir 66 and to 
prevent coagulation and clogging of the doctor blades 
94 and 96 by the liquid coating material or ink, the 
coating material or ink is circulated through the reser- 
voir by two pumps 110 and 112 as shown in FIG. 5. 
Pump 110 draws the liquid material L from the supply 
drum 102 via a supply line 114 and discharges it into a 
bottom region of the reservoir 66 through a delivery 
port 114P, and the other pump 112 acts to provide 
suction to a pair of return lines 116 A, 116B coupled 
adjacent a top region of the reservoir through return 
pons 11 6P, 116Q for withdrawing excess liquid coating 
material or ink from the reser\^oir. By supplying the 
coating material or ink from the supply drum 102 at a 
greater rate than the rate of withdrawal of material by 
the pickup roller 68, a substantially constant supply of 
coating material or ink will always be present within the 
reservoir 66. The excess coating material or ink which 
rises above the liquid level of the return port R (FIG. 8) 
is suctioned away by the suction return pump 112. 

The general arrangement of the pickup roller 68, 
doctor blades 94 and 96, and reservoir 66 is similar to 
that disclosed in U.S. Pat. No. 4,821,672 entitled "Doc- 
tor Blade Assembly With Rotary End Seals and Inter- 
changeable Heads**, the disclosure of which provides 
details concerning the end seal structure and operation 
of a pickup roller and reservoir usable with the present 
invention. According to an important feature of the 
present invention, however, the doctor blade reservoir 
66 is not pressurized as taught by the prior art. Instead, 
coating liquid or ink is supplied to the doctor blade 
reservoir 66 by the suction flow produced by the ptmip 
112. In this arrangement, the suction pump 112 applies 
a vacuum or suction force in the reservoir which draws 
liquid material L from the supply through the supply 
conduit 114 to the reservoir and draws excess liquid 
material L from the doctor blade reservoir 66 through 
the return conduit 116 into the remote reservoir 102 at 
a rate which is greater than the rate that liquid coating 
material or ink is being supphed to the doctor blade 
reservoir through the supply conduit 114. Because the 
suction return flow rate is greater than the supply flow 
rate, a positive pressure condition within the doctor 
blade reservoir is avoided, and a below atmospheric 
vacuum pressure level is provided. 

Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. 8, the 
liquid material is delivered into the lower region of the 
doctor blade reservoir 66, and is withdrawn from the 
doctor blade reservoir near an upper region of the 
chamber through the return conduits 116A, 116B. The 
liquid level elevation of the return port is preferably 
selected to provide for the accumulation of liquid coat- 
ing materia] or ink in more than about half of the doctor 
blade chamber, thereby insuring that the engraved sur- 
face of the pickup roller 68 will be thoroughly wetted 
by the coating material or ink L as it turns through the 
doctor blade chamber 66. The reservoir 66 is bounded 
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vertically by lower and upper doctor head shoulders 
98A, 98B. Accordingly, the return ports 116P, 116Q of 
return lines 116A, 116B are located at a liquid level R 
intermediate the limits established by the lower and 
upper shoulders. Any excess liquid coating material or 5 
ink which rises above the liquid level R of the return 
ports will be suctioned away by the pump 112. 

It 'v^ill be appreciated that the supply pump 110 is 
optional, and that ihe suction circulation system can be 
operated effectively with only the single suction pump 10 
112 as shown in FIG. 6. In the single pump configura- 
tion, it may be necessary to prime the supply conduit 
114 to obtain satisfactory operation. The two pump 
arrangement as shown in FIG. 5 is preferred for those 
installations m which the supply drum 102 is located at 15 
a distance that is too far from the press to achieve ade- 
quate suction flow. The auxiliary supply pump 110 
provides positive flow input to the doctor blade reser- 
voLT at a fLxed flow rate. The return suction. pump 112 
has a faster suction flow rate than the supply flow rate. 20 
Consequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
shown in FIG. 5» the hquid level within the doctor 
blade chamber 66 can be closely controlled, without 
positive pressure buildup, thereby reducing leakage 25 
through ie end seals. 

Referring to FIG. 8, it will be appreciated that the 
doctor blade chamber 66 is maintained at a pressure 
level below atmospheric by the suction action of the 
return flow pump 112, The coating liquid L rises to the 30 
liquid level of the.retum port R and is drawn offimme* 
diately by the suction pump 112. Additionally, air 
within the doctor blade chamber 66 is also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a level below. atmospheric. This negative pressure dif- 35 
ferential condition opposes leakage of coating liquid L 
through the end seals. Since the doctor blade chamber 
66 is not positively pressurized, the end seals are oper- 
ated under favorable pressure differential conditions, 
thereby extending their useful lifetune. Moreover, the 40 
negative pressure differential doctor blade assembly 
will accommodate a pickup roller having a chipped 
comer, which would leak under positive pressure con- 
ditions, but does not leak because of the negative pres- 
sure reservoir condition established by suction flow. 45 

It IS useful for the press operator to have an advance 
warning of an impending end seal failure. With advance 
wammg, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time, for example between press nms or 50 
before undertaking the next printing job. Apparatus for 
monitoring the suction/vacuum condition withki the 
doctor blade chamber 66 is provided by a pneumatic 
sensor circuit 120 as shown in FIG. 9. The pneumatic 
sensor circuit 120 includes a pneumatic sensor line 122 55 
which is coupled in fluid communication with the doc- 
tor blade chamber 66 through a vacuum sensor bore 124 
formed through the upper doctor head shoulder 98B, 
The vacuum sensor line 122 is coupled to the sensor 
bore 124 by a threaded fitting 126. 60 

Continuous monitoring of the vacuum/sucdon condi- 
tion within the doctor blade chamber 66 is provided by 
a vacuum gauge 128 which can be of any convendonal 
design* for example a Bourdon gauge which is cali- 
brated for dry air and covers the range from about zero 65 
to about twenty torrs. The vacuum gauge 128 is cou- 
pled into the sensor line 122 by a tee coupling 130. 
According to this arrangement, the press operator re- 
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ceives a continuous visual indication of the vacuum/- 
sucdon condition within the doctor blade chamber 66. 

According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
132. The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of electrical 
contact with switch electrodes 132A> 132B. That is, the 
diaphragm 134 is pulled out of contacting engagement 
with the switch electrodes 132A, 132B when the vacu- 
um/suction level in the doctor blade chamber 66 is 
below a predetermined level. When the pressure level 
v.ithin the doctor blade chamber 66 rises above that 
preset level, for example in response to leakage of air 
through the end seals or aroimd a worn doctor blade 94, 
the vacuum force within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch element 134 to engage the switch elec- 
trodes 132A, 132B. 

When switch closure occurs, electrical power is ap- 
plied to an audio transducer 136 from a power source 
13d. Electrical current is conducted through the pneu- 
matic switch 132 to the audio transducer 136 through 
power conductors 140, 142. According to this arrange- 
ment, the press operator will receive an audible alert as 
soon as the suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating level, 
thereby signaling wear failure of the doctor blades and- 
/or an impending failure of the end seals. 

From the foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-line appara- 
tus for applying coating material to the freshly printed 
sheets 18 in a sheet-fed, offset rotary printing press 12 
which allows the final printing station to continue to be 
used as a print station, yet which does not require any 
substantial press modification or the addition of a sepa- 
rate timed applicator roller. While a particular form of 
the present invendon has been illustrated and described, 
it should be apparent that variations and modifications 
therein can be made without departing from the spirit 
and scope of the invendon. 

What is claimed is: 

1. Coating apparatus for applying liquid material 
from a supply drum to an apphcator roller which is 
engagable in an operadve position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
bebg adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, characterized in that: 

seal means are coupled to the doctor blade head for 
sealing engagement against the applicator roller in 
the operative position, whereby the doctor reser- 
voir is sealed with respect to atmospheric pressure; 
and, 

cu-culation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir, for return- 
ing liquid material by suction flow from the doctor 
reservoir to the supply drum, and for maintaining 
the doctor reservoir at a pressure level below at- 
mospheric pressure. 

2. Coating apparatus as defined in claim 1, said circu- 
ladon means being characterized by 

a supply conduit connecting the supply drum in flow 
communication with the doctor reservoir; 
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a return conduit connecting the doctor reservoir in 
flow communication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return conduit for inducing suction flow of liquid 
material from the doctor reservoir through the 5 
return conduit into the supply drum. 

3. Coating apparatus as defmed in claim 2, character* 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 10 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit bemg higher in elevation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 15 

4. Coating apparatus as defined in claim h said circu- 
lation means being characterized by; 

a second pump coupled in series flow relation with 
said supply conduit for pumping liquid material 
from the supply drum to the doctor reservoir. 20 

5. Coating apparatus as defmed in claim 4, character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coating apparatus as defmed in claim 1, wherein 25 
the doctor blade head having fu^t and second shoulders 
forming lower and upper liqxiid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a liquid level 30 
location disposed intermediate the liquid level bound- 
aries established by said first and second shoulders. 

7. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 35 
doctor reservoir, and a vacuum gauge is coupled to the 
pneumatic conduit for providing a visual indication of 
air vacuum pressure in the doctor reservoir. 

8. Coating apparatus as defined in claim 1, character- 
ized m that a pneumatic conduit is coupled to the doctor 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, a vacuum responsive switch having 
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switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breaking 
an electrical circuit from a power source to said audio 
transducer. 

9. Coating apparatus as defined in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reser\'oir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doc:or blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for welling contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral surface of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply drum; and 

means axe provided for mounting the coatmg appara- 
tus on the side frame of a printing press adjacent to 
a transfer delivery cylinder, a liquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and including means for extending the applica- 
tor roller into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement with the coat- 
ing blanket in an idle position. 

• * * « « 
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@ Emrichtung zum Beschichten von Badruckstoffen in Druckmaschinen 

(§) Die Erfindung betrifft sine Qnrtchtung zum Baschlottten 
von Bedruckstoffen in Druckmaschinen zum Auftrsgtn 
hdhervfBkosar PlOsslgkelten suf Watserbatla. Aufgabe der 
Erfindung 1st 99, eine d«mentapr9ch*nd« Einrichtung fOr 
Druckmaschinen zu entwtoketn, die etne Inllnevararboitung 
von hdhenriskosen RQasigkeiten mit einar Vlsfcotttit von 
etwa 0.1 bta 2 Pa s gestattat Gatdst wfrd dia Aufgabe 
dadurch, da& einam eine Hochdnjckform tragandan Fonmzy- 
lindar (3) ain Druckzyiindar (2) zugaordnet tst aina Auftrag* 
wslza (4) mit Raatarttruktur dam Formzytlndar (3) zugaord- 
net ist und glaichzaitig dar Auftragwatza {4) ain Kammarra- 
kel (5) zugaordnet lat Das Kammarrakal (B) bestaht aus 
ei'nem positivsn Rakel (8) und etnem nagativvn Rakal (9) 
aowie Saitentaitan. Obar aina Fordarpumpa (7) wird hdhar- 
^ viskosa nOssigkeft dam Kammarrak*! (5} lugafQhit, in dam 
Innanraum das Kammerrakals (6) wird ain Obardruok aufga- 
f baut, dia hdharviskosa Flusstgkait ftia&t ubar Flusslgkaitaab' 
Idufa (11) ab und wird ainar Saugpumpa (6) mit Reservoir 
(12) zugefuhrt. 
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Bcschreibung verhindert weiterhin das von offenen Rakelblattausfflh- 

rungen bzw. SchCpfwalzenausfQhrungen bekannte 

Die Erfmdungbetrifft erne EinricditungzuraBcschich- Lack- bzw. Farbspritzen. Ebenso wird das mfigliche 
ten von Bedruckstoffen in Druckmaschinen. speziell Aufbauen von angetrockneten Lack-/Farbresten an der 
zum Auftragen von hdherviskosen, wasserverdOnnba- 5 Rakelschneide verhindert Durch das gcschlossene FIfls- 
rentals effekt-und/odcrschuuIackwirkendenSchichien sigkeitstransportsystem stellt die erfindungsgemaBe 
definierter Dicke auf den Bedruckstoff. Einrichtung einen Funktionsbaustein dar. Neben Kom- 

Aus der DE 30,46 257 C2 ist eine Einrichtung mit binationen von mindestens cinem Offsetdruckwerk und 
einem Lackvorratsbehftlter und einer Schfipfwalze be- mindestens einem Flexodruckwerk kann diesen Einrich- 
kannt Der durch die SchOpfwaIze aufgcnommcne Lack 10 tungen eine weitere Lackiereinrichtung, z. B. zum voU- 
wird dosiert einer Auftragwalze zugefahrt Zwei Rakel- fiadWgen Lackiercn, nachgcordnet seln. 
walzen stnd an die Sch6pfwalze anstellbar und an die Die Erfindung soil an emem AusfOhrungsbeispiel ni- 
Dosienvalze Ist ein Rakelblatt zum Abstrcifen der Lack- her criautert werden. Dabei zeigt 
mcngc anstellbar. Fig. 1 die scfaexnatische Darstellung einer Emrichtung 

Em Auftragswerk fQr hochviskosc. dlhaltigc oder ts zum Beschichten. 
niedrigviskose wasseriflsliche Schichtcn ist aus der DE Die in Reihenbauweise ausgefflhrte Dnickmaschine 
39 06 648 Al bekannt Dieses Auftragswerk ist als bcsteht aus fOnf OOsetdnickwerken, einer Beschich- 
Lackiereinrichtung, wahlweisc als Offset-Hochdruck- tungseinrichtung 1 und einer nadigeordneten her- 
oder Tiefdruckwerk ausgebildet Die AusfQhrungen ge- kammlichen Lackiereinheit Dabei kann die Beschich- 
hen von einer strukturierten SchOpfwalze aus, die mit 20 tungseinrichtung 1 als Spotlackiereinrichtung (fOr aus- 
einem Rakelblatt korrespondierend bzw. von einer Auf- gcspartes Lackieren) und die nachgeordnete Lackic- 
tragwalzc und einem strukturierten Formzylinder, der reinheit zum voUfiachigen Obcrfiachenfinishing cinge- 
mit einem Rakelbtau korrespondiert Das Hochdruck- setzt werden. 

wcrk bestehl dabei aus einer nut Nftpfchen profiliertcn Die erfindungsgcmiBe Beschichtungseinrichtung 1 
SchOpfwalze, der ein Rakelblatt zugeordnet ist, einer 25 bcsteht aus cinem Drudczylinder 2, dem bogenflihrende 
Ubertragwalze, der Glattwaken zugeordnet sind und Zylindcr (nicht gezcigt) vor- bzw. nachgcordnet sind 
emem Formzjrtinder mit Hochdruckfomt Der Dniclaylinder 2 ist in Kontakt mit einem Formzy- 

GemaB der DE 34 27 898 CI bt eine Vorrichtung zum Under 3, der eine eingespannte flexible Hochdruckplatte 
Dosicren von Uck Qber einen zwischen zwei Walzen tragt In Kontakt mit dem Formzylinder 3 ist cine, als 
gebildctcn UckspaltbekannL » Ucfcwaize wirkendc Auftragwalze 4. die eine struktu- 

Nachteihg bei diesen Lftsungen ist es« daB bel Verar- riertc Oberflache mit Rastemapfchen besitzt An die 
beitung von FlQssigkeiten mit hdherer Viskositat, ca. W Auftragwalze 4 anstcUbar ist dicser ein Kammerrakel 5 
bis 2 Pa • s Probleme auftreten, da die FlQssigkeiten eine zugeordnet, welches «n positives Rakel 8 und ein nega- 
Flieflgrenze aufweisen. Es konunt zu StOrungen der Uves Rakel 9 und abschlieBende Seitenteile besitzt, so 
FlflsslgkeitsstrOmungen, die z. a zu sogenannten Lack- 35 dafl zur Auftragwalze 4 eine offcnc Kammer gebildet 
nestemfOhren,indcncnderLackIeichtantrocknet wird. Das positive Rakel 8 zeigt in Drehrichtung der 

Beispielsweisc aus der DE 36 14 582 Al ist ein soge- Auftragwalze 4 und wirkt als Schlieflrakel. Das negative 
nanntes Kammerrakel zum Auftragen einer Beschich- Rakel 9 zeigt entgegen der Drehrichtung der Auftrag- - 
tungsmasse auf eine Beschichtungswalze bekannt Mm- walze 4 und wirkt ab ArbeitsrakeL Das Kammerrakel 5 
destens zwei, an einer Walze anliegende, Rakelbiatter 40 besitzt an seinem Gehause einen oberhalb einspeisen- 
bilden erne Kammer zur Aufnahmc einer Masse, die den Hflssigkeitszulauf 10, der mittig angeordnet isL Am 
unter Druck zugefflhrt wird. GehauseunterteU des Kammerrakels 5 sind zwei austre- 

Nachteilig ist, daB die unter Druck zugcfOhrtc Masse tende nossigkcitsablaufe It im Bereich der Seitenteile 
lediglich aber dem Rakelspalt austreten kann und fiber angeordnet Der FlQssigkeitszulauf 10 ist mit einer For- 
emen weiteren druckfrcien Raum eine Rflckfflhnmg des 45 derpmnpc 7 und einer Leitung gekoppelt Die Flllssig- 
Uberschusses crfolgt Bd Verwcndung von hOhcrvisko- keitsabiaufe II fnhren Qber Uitungen zu einer Saug- 
sen FlQssigkeiten kOnnen sich an den Rakelbiattem Ab- pun^ & Eine speziell daix±. die Pigmentlerung hOher- 
lagerungen aufbauen, die zu DruckstOrungen fOhrea viskose FlQssigkeit z. a auf Wasserbasis; wie z. a GoW- 

Aufgabe der Erfindung ist es; eine Beschichtungsein- und Silberdruckfarbc, DeckweiB oder Lack, wird durch 
richtung fQr Druckmaschinen zu entwfckeln, die eine 50 die FOrdcrpumpe 7 Qber eine Leitung und den FIQssig- 
problemlose Inline- Vcrarbeitung von schnellverduns- keitszulauf 10 in die Gehausekammer der Kammerrakel 
tenden HOssigkeiten mit einer Viskositat von etwa ai 4 gefdrdert Der FOrderdruck der Pumpe 7 bikiet im 
bis 2 Pa- $ und speziellen Zusammensetzungen mit ho- Inneren des Kammerrakels 3 einen Oberdruck aus auf- 
hemPigmentantcilbzw.grobenKgmcntengestattet grund dessen die hOherviskose FlQssigkeit das Innere 

GelOst wird die Aufgabe durch den kennzeichnenden ss des Karamerrakcb 5 in Richtung Auftragwalze und 
Teil des Hauptanspruches. WeiterbiWungen ergeben durch die FlQssigkeitsablaufe 11 verlassen solL Von den 
sich aus den UnteransprQchen. Ablaufen 1 1 wird die FlQssigkeit durch die Saugpumpe 6 

Die errmdungsgemaSe LOsung gesuttet es, das Inli- in dn Reservoir 12 zurOckgefOrdert Ober die Raster- 
ne-Beschichtcn mit hOherviskoscn FlQssigkeiten in einer napfchen der Auftragwalze 4 wird die hOherviskose 
Dnickmaschine vorzunehmen unter besonderer Be- ao FlQssigkeit von der als Lackwalze wirkenden Auftrag- 
rQcksichtigung von Lacken bzw, pigmentlenen Farben walze 4 zum Einftrben der Hochdruckform auf den 
auf Wasserbasis (MetallglanzdruckeX Einsatzgebiete Formzylinder 3 transporticrt und wird als Schicht auf 
bestchen fOr ausgespartes Lackieren (Spotlackierung) denvomDruckzyiinder2zugefQhrtcnBedruckstoff auf- 
oder voUnachiges Uckieren. Aufgrund der geschlosse* gebradit Wahrend des von der Auftragwalze 4 bewirk- 
nen Kanuner beim Kammerrakel wird die Verdunstung 65 ten FIQssigkeitstransports rakelt das negative Rakel 9 
der verwendeten FlQssigkeit reduziert Dadurch wird die RQssigkeit von den Stegen der Rastcmapfchen- 
die Vcrarbeitung von schneil verdunstenden, z- a was- struktur der Auftragwalze 4 ab* so daB die FlQssigkeit 
serlOslichen FlQssigkeiten verbessert Die Kanunerrakel ausschliefilkh in den Rastemapfchen verblcibt 
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9 negatives Rakel 

10 FlUssigkeitszulauf 

11 Pmssigkettsablauf 

12 Reservoir 
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1. Einrichtung vorzugsweise in Bogenrotations* 
druckmaschinen fOr mehrfarbigen Offsetdruck zum 
Beschichten von Bedruckstoffen mit wenigstens ei- 20 
nem Lackierwerk, dadarch gekennzeichnet, daO 
wenigstens ein Beschichtungswerk als Flexodnick- 
werk ausgebildet ist 

2 Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB dem Flexodruckwerk ein konventio- 25 
nelJes Lackierwerk direkt oder indirekl nachgeord- 
net ist 

3. Einrichtung nach Anspruch 1 oder 2» dadurch 
gekennzeichnet, daB im Flexodruckwerk als Rakel- 
einrichtung ein fCammerrakel vorgesehen ist 30 

4. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet, daB das Flexodruckwerk aus folgea- 
den Elementen besteht: 

einem, eine Hochdruckform tragenden Formzyiin- 
der(3),dernut einem Druckzylinder (2) in Kontakt 35 
steht 

einer Auftragwalze (4) mit Rasterstniktur. die mit 
dem Formzylinder (3) in Kontakt steht und 
einem Kammerrakel (3)» dessen positives Rakel (S) 
in Drehrichtung der Auftragwalze (4) an diese an- 40 
jsesteilt ist und dessen negatives Rakel (9) entgegen 
der Drehrichtung der Auftragwalze (4) an diese an- 
gestellt ist, wobei eine Fdrderpumpe (7) Leitungs- 
systemen niit Reservoir (12) vorgeordiiet und eine 
Saugpumpe (6) Lcitungssystcmen mit Reservoir 45 
(12) dem ICammerrakel (5) nachgeordnet sind 

5. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Kammerrakel (5) mit Leitungssy- 
stem, Fdrderpumpe (7) und Saugpumpe (6) ein ge- 
schlossenes System bilden, in dem zwischen F6r- so 
derpumpe (7) und Saugpumpe (6) ein gemeinsames 
Reservoir (12) angeordnet ist 

6. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet daB die Einrichtimg (1) als Funk- 
tionsbaustein in einer Offsetdruckmaschine den ss 
Offsetdruckwerken vorgeordnet ist 

7. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet daB die Bnrichtung (1) als Funk- 
tionsbaustein in einer Offsetdruckniascfaine zwi- 
schen den Offsetdruckwerken angeordnet ist co 

8. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet daB die Snrichtung (1) .als Funk- 
tionsbaustein in einer Offsetdruckmaschine den 
Offsetdruckwerken nachgeordnet ist 

65 
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[57] ABSTRACT 

A printing press for printing an image on sheets of printing 
stock can generally have a sheet feeder for separating and at 
least initiating start of transport of the separated sheet into 
the printing press. Such a sheet feeder can have a device for 
controlling feeder blowing air and feeder suction air, 
wherein the control device can have respective valves for 
accurately controlling the amount of blowing air and suction 
air. In addition, the amount of blowing aii can be essentially 
exactly adjustable via the control console of the machine. 

20 Claims, 4 Drawing Sheets 
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PRINTING PRESS HAVING A DEVICE FOR 
CONTROLLING THE AIR IN A SHEET 
FEEDER 

BACKGROUND OF THE INVENTION 5 

1. Field of the Jnvention 

The invention generally relates to a printing machine, or 
press having a sheet feeder, and more specifically, to a 
device for contFoIling feeder blowing air and feeder suction IQ 
air in a sheet feeder of a printing macfainct or press. In 
general, printing presses are coofiguied to handle large 
quantities of sheets of printing stock supplied in the form of 
a stack. For this purpose, sheet feeders which utilize air 
currents have been developed for repeatedly separating 15 
single sheets from a stack of sheets and initiating cranspoit 
of the separated single sheets into the printing press. Such 
sheet feeders can utilize a blowing jet of air to fan the 
uppennost sheets of the stack, while a suction device can be 
provided to then suck the uppermost sheet thereto, and also 20 
CO initiate movement of the sheet attached thereto into the 
printing press. The air suction and supply are generally 
controlled by a control device, which control device gener- 
ally comprises respective valves for each of the feeder and 
blower air. 25 

2. Background Information 

A known embodiment of such a device is disclosed by 
German Laid Open Patent Application No. 39 31 995 A 1, 
which corresponds to U.S. Pat No. 5,068,876. This known 
embodiment provides two separate rotary valves for con- 
trolling the air, and each valve is individually controlled via 
an electromagnet With this embodiment the rotary tnvel of 
an individual valve body may be manually adjusted via a 
roLary-iravel limiien Furthermore, fanning air supplied to the 
sheet feeder can also be manually adjusted via an adjusting 
screw so that the pressman does not have any exact adjusting 
values at hand, or in other words, so that the pressman does 
not have to remember the adjustment values that are input 
through the control. 

40 

OBJECT OF Tm INVENTION 

Proceeding from this known device, it is the object of the 
present Invention to provide an air-controUing device for a 
sheet feeder of a printing press, which air-contiolUng device 
can preferably accurately control both blowing air and 
suction air, and by means of which air-controlling device, 
the blowing-air amount may be adjusted via the control 
console of the printing press. 

50 

SUMMARY OF THE INVENTION 

According to the present invention this object can essen- 
tially be achieved by preferably providing both a first valve 
body for controlling the suction air and a second valve body 55 
for controlling the blowing air in a bousing so as to be 
axially aligned. The two valve bodies arc also preferably 
connected to each other in a manner so as to be axialiy firm, 
or moveable essentially simultaneously in an axial direction, 
while still being munially tumable with respea to one 60 
another. One nuumer in which such a connection can be 
provided can preferably be by means of a fitting bolt 
Further, an adjusting means can preferably be provided for 
axially adjusting both valve bodies to switch the suction air 
and the blowing air on and off. This adjusting means can 6S 
preferably act on one of the two valve bodies, and there can 
preferably be provided a further drive device, which, via a 




2 

pair of gears, can itim a valve body in order to control the 
blowing*air amount 

Such a solution essentially pemuts very short control 
periods, while enabling one adjusting means to control the 
suction air and the blowing air, respectively. Moreover, via 
the control console, the pressman may then also be able to 
accurately adjust the blowtng*air amount for the respective 
sheet material which is being processed, while the blowing- 
air adjustment that is selected can also preferably be main- 
tained when switching off end on the blowing air. 

In an advantageous embodiment of the present invention, 
tl^ valve bodies can also preferably be axially adjustable, 
with respect to the axial adjusting device, via an adjusting 
nut, to thereby allow for variations in-the size of a small 
opening through which the fanning air may escape when the 
valves are closed. Further, so that both valve bodies do not 
rotate when the blowing air is being adjusted, the valve body 
controlling the suction air can preferably be fixed against 
rotation by means of a pin. 

A constructional modification of the above device can be 
provided by a device wherein the two valve bodies are firmly 
connected to each other, both axially and rotationally, while 
providing an adjusting means via which the two valve 
bodies can he turned in order to switch the suction air and 
the blowing air on and off, respectively. For this embodi- 
ment, there can preferably be provided a drive, via which the 
blowing-air amount can be controlled by axially displacing 
the valve bodies. According to this solution, given a similar 
setup of the valve bodies, essentially only the adjusting 
means is used to turn the valve bodies, and the drive serves 
to axially displace the valve bodies, and thus conuol the 
blowing-air amount This exchange of adjusting means and 
drive means, in comparison with the first embodiment, also 
permits short control periods and an essentially exact adjust- 
ment of the amount off air required. 

An advantageous embodiment of the two modifications 
described above, provides that as the adjusting means, there 
can preferably be provided a pneumatic cylinder for acting 
on the two valve bodies for controlling the suction air and 
the blowing air, respectively. In addition, the drive control- 
ling the amount of blowing air can preferably be designed as 
a geared motor which, via a potentiometer, adjusts the 
second valve body. The use of a pneumatic cylinder permits 
very short oontiol periods, and the use of a geared motor, in 
combination with a potentiometer for monitoring operation 
of the motor, ensures a very exact adjustment and allows for 
a display of the adjusted value at the control desk. 

In summary, one aspect of the invention resides broadly 
in a priming press comprising: a frame; a plate cylinder 
rotatably mounted on the frame, the plaie cylinder for 
positioning a printing plate thereon; dampening apparams 
for applying dampening medium to the printing plate; an ink 
reservoir for holding a supply of ink; an inking mechanism 
for transferring the ink between the ink reservoir and die 
plate cylinder at least during operation of the printing press; 
the inking mechanism comprising a plurality of mking 
rollers, at least one ink fountain roller, and at least one ink 
transfer roller for transferring ink between the ink fountain 
roller and at least one of the plurality of inking rollers; sheet 
feeding apparams for feeding sheets of printing stock into 
the printing press from a stack of printing stock, the stack 
having a lop for supplying sheeu therefrom; a rubber 
blanket cylinder having a rubber blanket disposed there- 
about for receiving an ink impression from the plate cylin- 
der a sheet drum for receiving sheets being fed for printing 
the ink impression of the rubber blanket onto the sheets; 
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sheet delivery apparatus for receiving ptisted sheets and 
stacking the printed sheets; the sheet feeding apparatus 
comprising: apparatus for providing input air to an area 
adjacent the stack of printing stock; apparatus for lemo vai of 
exhaust air from an area adjacent the stack of printing stock; s 
apparatus for controlling air flow through the apparatus for 
providing input air and the apparatus for removal of exhaust 
air; the apparatus for controlUng comprising valve appara- 
tus; the valve apparatus comprising: a first valve portion for 
controlling flow of air through the apparatus for providing lo 
input air« the first valve portion having at least an open 
configuration for passage of air therethrough and a closed 
configuration for blocking passage of air therethrough; a 
second valve portion for controlling flow of air through the 
apparatus for removal of exhaust air, the second valve 15 
portion having at least an open configuration for passage of 
air therethrough and a closed configuration for blocking 
passage of air therethrough; at least one solid element 
connecting at least a portion of i the first valve pordon to at 
least a portion of the second valve portion for substantially 20 
simultaneously moving both of the at least a portion of the 
first valve portion and the at least a portion of the second 
valve portion between at least the open configuration aiui the 
closed configuration; and single operating apparatus for 
operating all of the at least a portion of the first valve 25 
portion, the at least a portion of the second valve portion and 
the at least one solid element substantially simultaneously. 

Another aspect of the invention resides broadly in a 
device for controlling air flow in a sheet feeder in a printing 
press, the sheet feeder having apparatus for providing input 30 
air thereinto and apparatus for removal of exhaust air 
therefrom, the device for controlling conqmsing: valve 
apparatus for controlUng air flow through the apparatus for 
providing input air and the apparatus for lemovsiL of exhaust 
air; the valve apparatus comprising: a first valve portion for 35 
controlling flow of air through the apparatus for providing 
input air, the first valve portion having at least an open 
configuradon for passage of air therethrough and a closed 
configuration for blocking passage of air therethrough; a 
second valve portion for controlling flow of air through the ^ 
apparams for removal of exhaust air, the second valve 
portion having at least an open configuration for passage of 
air therethrough and a closed configuration for blocking 
passage of air therethrough; at least one solid element 
connecting at least a portion of the first valve portion \pu *^ 
least a portion of the second valve portioa for substantially 
simultaneously moving both of the at least a portiott of the 
first valve portion and the at least a portion of the second 
valve portion between at least the open configuration and the 
closed configuration; and single operating apparatus for so 
operating all of the at least a portion of the fint valve 
portion, the at least a portion of the second valve portion and 
the at least one solid element Substantially simultaneously. , 

BRIEF DESCRIPTION OF THE DRAWINGS 

Specimen embodiments of a control device in accordance 
with the present invention are schematically illustrated in the 
accompanying drawings, in which: 

FIG. la shows a side view of a printing press incorpo- 
rating a device for controlling feeder blowing and sucdoa air 
in accordance with the present invendon; 

HO. 1 shows a side elevational view of a first embodi- 
ment of an aix-comroUtng device in an off posidon; 

FIG. 2 shows a plan view of the device shown in FIG. 1; 

FIG. 3 shows a side elevational view of the valve of FIG. 
1, but in en on position; 
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FIG. 4 shows a side elevadonal view of a second embodi- 
ment of an air-controlling device in an off position; and 

FIG. 5 shows a side elevational view of the valve of FIG. 
4, but in an on position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. la depicts a printing machine, or printing press, 
having a number of rotary printing stands 10, with a sheet 
delivery 1' and a sheet feeder 2\ which sheet feeder 2' can 
employ an air control device 5*, 6' in accordance with the 
present invention, and described in further detail herebelow. 
In addition, a rotary print stand 10' can also generally 
include: an ink supply source 9* for containing a supply of 
ink, a plate cylinder 7' for having mounted thereon a printing 
plate D'; an inking unit 12' which includes ink applicator 
rollers 13* for applyir^ ink to the printing press; a vibrator 
roller 11* for receiving ink from the ink supply 9' and 
transferring the ink to the inking unit 12*, a damping, or 
wetting unit 14' for transferring a damping agent to the 
printing plate D'; a blanket cylinder 8' carrying a rubber 
blanket R' for receivii^ an ink impression from the plate 
cylinder 7'. and sheet drtims Iff for carrying a sheet of 
printing stock to the rubber blanket cylinder 8' for transfer of 
the ink from the rubber blanket cylinder 8' to the sheet of 
printing stock. Such a printing press can also liave other 
accessory units, such as washing units, drive units, etc. 
which are well known and are not shown in the drawings. 

The sheet feeder 2* can preferably have a stack of sheets 
of printing stock 22' and an air blower and suction device 5*, 
6' 15*, 16' and 24', for lifting and transferring single sheets 
into the printing press. Such an air device can generally have 
two valve units 5*, 6* with one Valve unit corresponcUng to 
each of a suction air passage 15* and a blower passage 16'. 
The valves 5* and 6' can preferably be controlled from an 
operator control panel 3'. Besides being operable via the 
operator controls 3' at the sheet feeder 2', the sheet feeder 2' , 
may also be operated from a control console 4' located at the 
deUvery pile 1*. 

It should be understood that the components as discussed 
above with relation to FIG. la, may, if appropriate, essen- 
tially be considered to be interchangeable with similar 
components discussed hexebdow with relation to FIGS. 1-5. 

As depicted in FIGS. 1-3, a first valve body 1, of a valve 
unit such as unit 5*, 6* as discussed previously in FIG. lo, can 
preferably be provided in a housing 3 for controlling the 
suction air to a sheet feeder, and a second valve body 2 can 
preferably be provided for controlUng the blowing air. In the 
depicted embodiment of FIG. 1, the valve bodies 1 and 2 are 
shown in an off position, and are arranged so as to be 
displaceable to the left to move the valve bodies 1 and 2 into 
a corresponding open position for flow of air therethrough. 
FIG. 3 ctepicts one possible configuration of the valve bodies 
1 and 2 in a corresponding on position. 

Both valve bodies 1, 2 are preferably connected to each 
other in an axially firm and muDially tunable mannBr. One 
type of connection devise which could be used is a fitting 
bolt 4, which enables the valve body 2, comroUing the 
blowing air, to be turned with respect to the valve body 1, 
while also enabling both valve bodies to be displaced axially 
substantially simultaneously. In this embodiment, the valve 
body 1 can preferably t»e fixed against rotation in the 
housing 3 by means of a pin 5 engaging in a longitudinal 
groove 6 formed in the valve body 1. Alternatively, a pin 
could extend from valve body 1 to engage a slot within the 
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housing 3. Further, other means of holding the valve body i 
staiionai> could also conceivably be used, such as a rigid 
coanection, lo an adjusting device 7. 

in the specimen embodiment shown in FIG. 1 an adjusting 
device 7 acts on the first valve body 1, and therefore, in 5 
essence, acts on both bodies 1 and 2 because of the axial 
connection 4 therebetween. The adjusting device 7 can 
preferably be designed as a pneumatic cylinder 8 which, via 
a suppordng bearing 9, can be attached to a wall 10 or any 
surface adjacent the valve device. Again, FIG. 1 shows the 
cylinder 8 redacted so that the valve bodies 1 and 2 are in 
an oQ*, or substantially closed position. In this closed posi- 
uon, by means of an adjusting nut 11, the two valve bodies 
1, 2 can be axially adjusted, if necessary, so thai a small 
opeoing 12 can exist for the escape of fanning air. By means 
of such an adjustment, the size of the opening 12 can also 
preferably be adjusted very accurately for different paper 
thicicnesses, etc. to allow moct or less fanning air to escs^e 
therethrough. In at least one embodiment of the present 
invention, this adjusting nut 11 can preferably be axially 
fixed to a piston rod such that rotation thereof will draw 
a threaded rod 11a thereinto or push the threaded rod Ua 
away therefrom upon rotation of the nut 11, thereby axially 
displacing the valve bodies 1 and 2. 

FIG. 1 shows the position in which the valve bodies 1> 2 ^5 
are switched off so that the piston rod 8a of the pneumatic 
cylinder 8 is moved to the right into its end posidon. In so 
doing, an opening 13 of a suction-air line 14, can generally 
be closed as the suction-air opening 15, formed in the valve 
body 1, is displaced to the right and thus covered by the 3^ 
housing 3. The opening l€ of the blowing-air line 17 can 
preferably be offset with respect to the blowing-air opening 
18 formed in the valve body 2 such that there remains a 
iimall opening 12 through which the fanning air may escape. 
The position in which the valves are open is the position in 
which both valve bodies It 2 are displaced to the left 
according to FIG. 1, as indicated by a dash-dotted line 19 in 
FIG. h and as is also depicted by FIG. 3. 

In a sheet feeder device, it is generally desirable that the 
blowing and suction be provided by a single blower or fan 40 
unit, such as might be indicated as 24' in FIG. la. In other 
words, the air sucked out of the feeder ia also the sir blown 
back into the feeder. By providing such a valve unit wherein 
the blowing and suction air lines can be turned on and off 
substantially simultaneously using a single operadonal com- 45 
ponent, in accordance with the presem invention, there 
would essentially be minimal concern about jamming of 
single independcnitly operating valves for each of the blow- 
ing and suction lines, as have been used in known valve 
devices. Thus, both lines will either be open, or else both 50 
will be closed. On the other hand, in known devices using 
two separately operating valves, one valve may open when 
the other remains smck shut, and there could then possibly 
be no suction air available while the blowing line is oper- 
ating, or, alternatively, the air which is auctioned out may 55 
not be able to pass through a blocked blowing line. 

In addition to the axial displacement provided by the 
adjusting device 7, as discussed above, an axlditional oper- 
ating device can preferably be provided for rotating the 
valve body 2 with respect to the valve body 1. For this 60 
purpose, a spur gear 20 can preferably be provided for 
engaging in a broader spur gear 21, fastened to the front end 
of the valve body 2 for controlling the blowing air. The 
width of the spur gear 21 can preferably be designed such 
that the meshing of the gears is not Interrupted over the axial 6S 
displacement distance of the valve bodies 1, 2. The spur gear 
21 can preferably be tumably mounted in a bearing body 22 
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and can be manually turned via a handwheel 23. Further- 
more, there can also preferably be a geared motor 24 which 
controls the blowing-air amount and which, vie a potenti- 
ometer 25, can dhve the spur gear 21. The geared motor 24 
and the potentiometer 25 can preferably be fastened to the 
bousing 3 via an angular-shaped body 26, By turning the 
valve body 2 via the geared motor 2A the alignment and 
covering of the bbwing-air opening 18, and the opening 16 
of the blowing-air line 17 may be varied such that a varying 
amount of blowing air may escape through the valve. This 
makes it possible to control the blowing air as a function of 
speed, for example, or to vary the blowing air according to 
the paper weight. RG. 3 also essentially depicts an offset 
between the blowing air opening 18 arxl the opening 16, 
which was provided by relatively rotating the valve body 2 
with respect to the valve body 1. 

It should generally be understood that other types of drive 
systems could also possibly be used for relatively rotating 
the valve bodies. Such systems might include a transmission 
unit, such as a chain drive, or belt drive, and could even 
include a motor directly mounted to the end of the valve 
body 2, which motor could also be mounted to a holding 
device to be non-rotadonal with respect to the valve body 2. 
Substitution of any of the drive devices, and adjustment 
devices as discussed above would typically be well within 
the skill of the artisan, as a wide variety of drive devices are 
generally well known. 

An alternative variant on the above embodiment of the 
present invention could preferably utilize, as an adjusdng 
device 7, an electromagnet instead of a pneumatic cylinder 
8. Such an electromagnet can preferably be configured to 
axially displace the valve bodies 1, 2, and the configuration 
and operation of such an electromagnet are generally well 
known and therefore not discussed in any:further detail 
herein. 

The set task may also be accomplished through another 
inventive construction of the valve, such as could be repre- 
sented by the embodiment shown in FIGS. 4 and 5. With this 
specimen embodiment, the blowing air can preferably be 
switched on and off by mming die valve bodies 1 and 2 
instead of axially displacing the valve bodies 1 and 2 as was 
discussed hereabove. Ln addition, the blowing air can then 
preferably be regulated by axially displacing the valve 
bodies 1 and 2 via an axial displacement device 7, such as, 
a motor-driven threaded spindle, or possibly even the pneu- 
matic cylinder as discussed above. In this manner, an 
adjustable opening between blowing air opening 18 and 
opening 16 could still be achieved. 

According to this alternative embodiment, the axial posi- 
tion of the valve bodies 1 and 2 can picferably remain 
unchanged when switching on and off the blowing air. This 
can essentially be accomplished by simply radially turning 
the valve bodies 1 and 2 so that the corresponding openings 
are no longer essentially aligned. In the position in which the 
blowing air is switched off, a small opening 12, for provid- 
ing farming air for fanning the sheets, can stiU be achieved 
in that the radial adjustment can provide such an opening. 
With this design the blowing-air valve may be actuated 
together with the suction-air valve, provided the valve 
bodies 1, 2 are lirmly connected to each other. Alternatively, 
as shown m FIGS. 4 and 5, the valve bodies 1 and 2 could 
preferably be formed of a single body piece having two 
openings, or passages disposed substantially diametrically 
therethrough. 

However, the ability for the suction opening 15 to remain 
unchanged when regulating the blowing air, that is. after 
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radially adjusting the suction opening to the on position, still 
has to essentially be guaranteed when an axial adjustment of 
the blowing air is peifonned. For this purpose the suction-aii 
opening 13, formed in the housing 3, can pxcferably be 
designed as an oblong bole, or slot, in the axial direction of 5 
the housing 3, so that, in the switched-on position, the bore 
15 provided in the valve body 1 is still aligned with the 
opening 13. This oblong opening 13 should therefore pref* 
erably be of such a length that the suction-air opening 
remains open in view of any axial blowing-air adjustment. 

As an alternative to providing a small opening 12, as 
shown in FIGS. 1 and 4, in an alternative embodiment of the 
present invention, it is also conceivable to supply the fan- 
ning blowing air through a bypass 27 (indicated by a broken 
line in FIG. 2), whereby the bypass may comprise a valve 28 ^5 
for adjusting the amount of air which is able to pass 
therethrough. 

One feature of the invention resides broadly in a device 
for controlling feeder air and feeder suction air in a sheet 
feeder of a printing machine comprising respective valves, 20 
characterized in that a first valve body 1 for controlling 
suction air and a second valve body 2 for controlling 
blowing air are disposed in a housing so as to be axially 
aligned, that the two valve bodies 1, 2 are connected to each 
other by a fitting bolt 4 in an axially firm and mutually 25 
lurnable manner, that an adjusting means 7, via which the 
two valve bodies are axially adjustable for switching on/off 
the suction air and blowing air, respectively, acts on a valve 
body 1, and that there is provided a drive 24 which, via a pair 
of gearwheels 20, 21, turns the valve body 2 for controlling 30 
the amount of blowing air. 

Another feature of the invention resides broadly in the 
device characterized in that, via an adjusting nut 11, the 
valve bodies 1, 2 are axially adjustable is order to vary the 
small opening 12 for the fanning blowing air. and that the 3^ 
valve body 1 conm>Uing the suction air is fixed against 
rotation by means of a pin 5. 

Yet another feature of the invention resides broadly in the 
device characterized in that the two valve bodies 1, 2 are 
firmly connected to each other, that there is provided an 
adjusting means 7 via which the two valve bodies 1, 2 are 
curnable in order to switch on/off the suction air and the 
blowing air, respectively, and that there is provided a drive 
24 controlling the amount of blowing air by axially displac- 
ing the valve bodies 1, 2 

Still another feature of the invention resides broadly in the 
device characterized in that as an adjusting means 7 there is 
provided a pneumatic cylinder 8 acting on the two valve 
bodies 1, 2 for controlling the blowing air and the suction air, 
respectively, and that the drive controlling the amount of 
blowing air is designed as a geared motor 24 which, via a 
potentiometer 25, adjusts the second valve body 2. 

Some examples of drive devices and potentiometers 
which could be used in conjunction with the present invcn- 5^ 
tion arc disclosed by the following U.S. Pat No. 5,215,014 
to Burger and Mamberer, entitled "Positioning System for 
Rotary Folding Jaw Cylinder Adjustment Elements in a 
Rotary Printing Machine"; U.S. Pat. No. 5,034,004 to 
Crankshaw, entitled "Infusion Pump and Drive Systems 50 
Therefor'*; U.S. Pat. No. 4,932,831 to White ct al., entitled 
"All Terain Mobile Robot"; U.S. Pat No. 4,931,041 to 
Feeset, entitied 'Infusion Syringe Pump"; and U.S. Pat No. 
4,931,710 to DeVara and Kenny, entitled "Servoactuator 
with Feedback and Method of Calibrating''. 55 

Some example of pneumatic cylinders which could be 
used in conjunction with the present itivcntion arc disclosed 
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by the following U.S. Pat. No. 4,573,369 to-Hom. cmitied 
'•Linear Drive"; and U.S. Pat. No, 4,414,882 to Frei. cmitied 
'^Pneumatic Drive for Switching Elements and Control Ele- 
ments". 

Some examples of printing presses with sheet feeders that 
operate with blowing and suction air, in which the present 
invention could be used, and/or which provide additional 
components and features of printing presses and sheet 
feeders which could be used in conjunction with the present 
invention, are provided by the following U.S. Pat No. 
5,290,023 to Seaski and Honkawe, entitied ''Sheet Feeder 
for Sheet-Fed Press"; U.S. Pat No. 5,184,813 to Schwitmky 
and Stiel, entitied "Separating Jet Blast Air Control Assem- 
bly"; U.S. Pat No. 5,076,564 to Marass, entitied "Sheet 
Feeder"; U.S. Pat No. 5,110,110 to Wire and Bergmeier, 
entitied '"Loosening Blowers for Sheet Feeders of Sheet-Fed 
Rotary Printing Presses"; U.S. Pat No. 5,092,578 to Berg- 
meier and Zeltner, entitied "Sheet Feeder in a Sheet-Pro- 
cessing Machine"; and U.S. Pat No. 4,702,469 to Jcschke 
and Pollich, entitied "Apparatus and MeUiod for Aligning 
Sheets". 

The appended drawings in their entirety, including all 
dimensions, proportions and/or shapes in at least one 
embodiment of the invention, are accurate aiul to scale and 
are hereby included by reference into this specification. 

All, or substantially all, of the componems and metiiods 
of the various embodiments may be used witii at least one 
embodiment or all of the embodiments, if more than one 
embodimettt is described herein. 

All of the patents, patent applications and publications 
recited herein, and in the Declaration attached hereto, are 
hereby incorporated by reference as if set forth in their 
entirety herein. 

The coimponding foreign patent publication applica- 
tioris, namely, Federal Republic of Germany Patent Appli- 
cation No. P 43 26 927,3, filed on Aug. 11, 1993, having 
inventor Ernst Czotscher, and DE-OS P 43 26 927.3 and 
DE-PS P43 26 927.3, as well as tiicir published equivalents, 
and other equivalents or conesponding applications, if any, 
in conesponding cases in tiie Federal Republic of Germany 
and elsewhere, and the references cited in any of the 
documents cited herein, are hereby incorporated by refer- 
ence as if set forth in their entirety hereia 

The details in the patents, patent applications and publi- 
cations may be considered to be incoiporable, a £^licam*s 
option, into the daims during prosecution as further limita- 
tions in the claims to patentaibly distinguish any nfn*^^^ 
claims from any applied prior art 

The invention as described hereinabove in the context of 
the preferred embodiments is not to be taken as limited to all 
of the provided details thereof, since modifications and 
variations thereof may be lAade without departing from die 
spirit and scope of the invention. 

What is claimed is: 

1. A printing press comprising: 

a frame; 

a plate cylinder rotatably mounted on said frame, said 

plate cylinder for positioning a printing plate thereon; 
dampening means for applying dampening medium to 

said printing plate; 
an ink reservoir for holding a supply of ink; 
an inking mechanism for transferring the ink between said 

ink reservoir and said plate cylinder at least during 

operation of said printing press; 
said inking mechanism comprising a plurality of inking 
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rollers, ac least one ink fountain loUer. andm least one 
inlc transfer roller for iransfemng ink between said ink 
fountain roller and at least one of said pluiality of 
inking rollers; 

sheet feeding means for feeding sheets of printing stock ^ 
into the printing press from a stack of printing stock, 
the stack having a top for supplying sheets thexefrom; 
a mbber blanket cylinder i having a rubber blanket 
disposed thereabout for receiving an ink impression 
from the plate cylinder; 
a sheet drum for receiving sheets being fed for printing the 
ink impression of the rubber blanket onto the sheets; 
sheet delivery apparatus for receiving printed sheets and 

stacking the printed sheets; ]$ 
said sheet feeding means comprising: 
means for providing input air to an area adjacent the 
stack of printing stock, said means for providing 
input air comprising a fim air passage for conducting 
input air to Uie area adjacent the stack of printing 20 
stock; 

means for removal of exhaust air ^m an area adjacent. 

the stack of printing stock, said means for removal of 

exhaust air comprising a second air passage for 

conducting exhaust air away from the area adjacent 25 

the stack of printing stock; 
said &rsi air passage being separate from and isolated 

from said second air passage; 
means for controlling air flow through said means for 

providing input air and said means for removal of 30 

exhaust aii; 

said means for controlling conqnising valve means; 

said valve means comprising: 
a first valve portion for controlling flow of air through 
said first air passage, said first valve portion having 
at least an open conftguration for passage of air 
therethrough and a closed configuration for blocking 
passage of air iherethrougb; 

a second valve portion for controlling flow of air through ^ 
said secotxi air passage, said second valve portion 
having at least an open configuration for passage of air 
therethrough and a closed configuration for blocking 
passage of air therethrough; 

at least one solid element connecting at least a portion of 45 
said flrsL valve portion to at least a portion of said 
second valve portion, said al least a portion of said first 
valve portion and said at least a portion of said second 
valve portion being connected by said at least one solid 
element for substantially simultaneous movement of 50 
both of said at least a portion of said first valve portion 
and said at least a portion of said second valve portion 
from at least the closed configuration to the open 
configuration for substantially simultaneous providmg 
of air to the area adjacent the stack and removing of air 55 
from the area adjacent the stack, and for substantially 
simultaneously moving both of said at least a portion of 
said first valve portion and said ai least a portion of said 
second valve portion from at least the open configura- 
tion to the closed configuration to substandally simuJ- 50 
laneously stop providing of air to the area adjacent the 
stack and removing of air from the area adjacent the 
stack; and 

single operating means for operating all of: said ai least a 
portion of said first valve portion, said at least a portion 65 
of said second valve portion, and said at least one solid 
element, substantially simultaneously. 
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2. The priming press according to claim 1, wherein said 
valve means comprises: 

a valve housing, said valve housing having first and 
second openings for defining at least a portion of the 
fint air passage of said means for providing input air, 
and third and fourth openings for defining a second air 
passage of said means for removal of exhaust air; 
a valve body for being disposed in said valve housing, 
said valve body comprising a first coimecting passage 
for coimecdng said first and second openings, and a 
second connecdng passage for connecting said third 
and fourth openings; 
said first valve portion comprises said first and second 

openings and said first connecting passage; 
said second valve portion comprises said third arxi fourth 

openings and said second connecting passage; 
said single operating means being for moving said valve 
body within said valve housing to: 
move said first connecting passage into at least partial 
alignment with said first and second openings 10 at 
least , partially open said first air passage, and to 
substantially simultaneously move said second con- 
necting passage into at least partial alignment with 
said third and fourth openings to at least partially 
open said second air passage; and 
move said first connecting passage substantially out of 
alignment with said first and second openings to at 
least substandally cbse said first air passage, and to 
substantially simultaneously move said second con- 
necting passage substaruially out of alignment with 
said third and fourth openings to at least substandally 
close said second air passage. 

3. The printing press according to claim 2, wherein: 
said valve bousing has an;exterior and defines a longitu- 
dinal axis; 

said valve bousing comprises a bore along said longitu- 
dinal axis; 

said first, secorxl, third and fourth openings being dis- 
posed through said housing from said exterior to said 
bore; 

said valve body comprises a cylindrical body for being 

movably disposed within said bore; 
said first and second connecting passages respectively 

comprise fint and second bores within said cylindrical 

body; and 

said means for operating comprises means for moving 
said cylindrical body within said bore to at least par- 
tially open and at least substantially close said first and 
second air passages. 

4. The printing press according to claim 3, wherein: 
said means for operating comprises first means for oper- 

aung, and said first means for operating comprises one 
of: 

means for rotating said cytindncal body within said 
bore; and 

means for axtally displacing said cylindrical body 
along the longitudinal axis of said bore; and 
said valve means additionally comprises means for vary- 
ing an amount of air Sowing through said first air 
passage substantially independently of the amouru of 
air flowing through said second air passage. 

5. The printing press according to claim 4, wherein: 
said cylindrical body defines a longimdinal axis, and said 

cylindrical body comprises: 

a first body portion comprising said first connecting 
passage; 
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a second body poition comprising said second connect- 
ing passage, said first body portion being axially 
disposed with respect to said second body portion 
along said longitudinal axis of said cylindrical body: 

said at least one solid element comprises means for s 
rotatably cooneciing said first body poxtion to said 
second body portion for relative rotational move- 
ment between said first body portion and said second 
body portion; 

said first means for operating comprises means for axially 10 
displacing said cylindrical body within said bore; 

said valve means further comprises means for inhibidng 
rotation of said second body portion; and 

said means for varying an amount of air flowing through 
said first air passage substantially independently of air 
flowing through said second air passage comprises 
second means for operating, said second means for 
operating comprises means for rotating said first body 
portion relative to said second body portion to move 
said first connecting passage relative to said first and ^ 
second openings to vary an opening amount of said first 
air passage. 

The printing press according to claim 5, wherein: 
r^^ said valve means further comprise means for axially ^ 

positioning said cylindrical body with respect to said 
first means for operating to partially open said first air 
passage with said second air passage closed; 
P said first and second cormecting passages are each dis- 

posed substantially diametrically through said cylindri- 39 
cal body; 

said first and second openings are disposed substandally 
diametrically with respect to one another on said hous- 
fy- ittg; 

I said third and fourth openings are disposed substantially 

Z,^ diametrically with respect to one another on said bous- 

es ing; 

t' said means for rotatably connecting comprises bolt means 

k extending from one of said first body portion and said 

;J second body portion and a threaded opening on the 

V other of said first body portion and said second body 

r portion to receive said bolt means therein; 

said means for inhibiting rotation comprises pin means 
/" extending from one of said housing and said second 

body portion and slot means in the other of said housing 
and said second body portion for receiving said pin 
means therein; 
said first means for opcratiag comprises a pneumatic 

cyliruicr, and ' 50 

said second meaiu for operating comprises a motor, said 
motor having a rotatahle shaft, and said rotmable shaft 
additionally comprising a transmission for transmitting 
rotational movement to said first body portion. 
7. The printing press according to claim 6, wherein: 55 
said pneumatic cylinder comprises a piston rod extending 
therefrom, said pneumatic cylinder and said piston rod 
defining a longitudinal axis; 
said longitudinal axis of said pneumatic cylinder being 
disposed in aligrmiem with said longitudinal axis of ^ 
said cylindrical body; 
said piston rod having a first end disposed away from said 

pneumatic cylinder 
said second body portion comprises a threaded member 65 

extending therefrom towards said pneumatic cylinder, 
said first end of said piston rod comprises a threaded nut 
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for engaging said threaded member of said second body 
portion for moving said second body portion during 
moving of said pneumatic cylinder; 

said means for axially positioning said cyliisdrical body 
with respect to said first means for operating comprises 
said threaded nut and said threaded member, whereby 
rotation of said threaded nut axially displaces said 
threaded member; 

said second means for operating further comprises a 
potentiometer driven by said rotatable shaft of said 
motor for measuring rotational movement/of said 
motor; 

said rotatable shaft further comprising a handwheel for 

manually turning said rotatable shaft; 
said transmission comprising a first gear disposed on said 

rotatable shaft, and a second gear disposed on said first 

body poitioa and meshing with said first gear, 
said second gear being non-rocatably connected to said 

fini body portion for movement of said first body 

portion with movement of said second gear; and 
said means for inputting air additionally comprises an air 

bypass for bypassing air around said valve means when 

said first air passage is closed; and 
said air bypass comprises an additional valve means for 

adjusting an amount of air bypassing said valve means. 

8. The printing press according to claim 4, wherein: 
said cylindrical body defines a longimdinal axis, and said 

cylindrical body comprises: 
a one-piece integral member comprising both said first 
connecting pass^e, and said second connecting pas- 
sage, said at least one solid element comprises said 
one-piece integral member; 

said first means for operating comprises means for rotat- 
ing said cylindrical body within said bore; and 

said means for varying an amount of air flowing through 
said first air passage substantially independently of air 
flowing through said second air passage comprises 
second means for operating, said second means for 
operating comprises means for axially displacing said 
cylindrical body to move said first connecdng passage 
relative to said first and second openings to vary an 
opening amount of said fint air passage. 

9. The printing press according to claim 8. wherein; 

said first and second connecting passages are each dis- 
posed substantially diamecrically through said cylindri- 
cal body and said first and second cormecting passages 
are disposed spaced apart axially along said cylindrical 
body; 

said first and second openings are disposed substandally 
diametrically with respect to one another on said bous- 
ing; 

said third and fourth opeiungs are disposed substandally 
diametrically with respca to ooe another on said hous- 
ing; 

said first means for operating comprises a motor, said 
motor having a rotatable shaft, and said rotatable shaft 
additionally comprisit^g a transmission for transmitting 
rotational movement to said first body portion; and 

said second means for operating comprises a pneumadc 
cylinder. 

10. The printing press according to claim 9, wherein: 
said third and fourth openings comprise oblong slots, the 

oblong slob having a longitudinal dimension, and the 
longitudinal dimension being disposed parallel to the 
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longitudinal axis of said housing, said oblong slots 
being configured for maintaining said second air pas- 
sage substantially open during axial movemem of said 
cylindricai body to adjust air flow through said first air 
passage; 

said pneumatic cylinder comprises a piston rod extending 

therefrom, said pneumatic cylinder and said piston rod 

defining a longitudinal axis; 
said longitudinal axis of said pneumatic cylinder being 

disposed in alignment with said longitudinal axis of 

said cylindrical body; 

said piston rod having a first end disposed away from said 
pneumatic cylinder; 

said first end of said piston rod comprises means for 
engaging said cylindrical body for moving said cylin- 
drical body during moving of said pneumatic cylinder, 

said first means for operating further comprises a poten- 
tiometer driven by said rotatable shaft of said motor for 
measuring rotational movement of said motor; 

said printing press further comprises at least one remote 
control panel for operating said first and second means 
for operating and monitoring said potentiometer; 

said rotatable shaft further comprising a handwheel for 
manually turning said rotatable shaft; 

said transmission comprises a first gear disposed on said 
rotatable shaft, and a second gear disposed on said first 
body ponion, said second gear meshing with said first 
gear, 

said second gear being non-rotaiably connected to said 
cylindrical body for moving said first body portion 
during moving of said second gear; 

said means for inputting air additionally comprises an air 
bypass for bypassing air around said valve means when 
said first air passage is closed; and 

said air bypass comprises an additional valve means for 
adjusting an amount of air bypassing said valve means. 

11. In a printing press comprising: 

a free, a plate cylinder rotatably mounted on said firame, 
said plate cylinder for positionix^ a printing plate 
thereon, dampening means for applying dampening 
medium to said printing plate, an ink reservoir for 
holding a supply of ink, an inking mechanism for 
trdnsfening the ink between said ink reservoir and said 
plate cylinder at least during operadon of said prindng 
press, said inking mechanism comprising a plurality of 
inking rollers, at least one ink fountain roller, and at 
least one ink transfer roller for transfezring ink between 
said ink fountain roller and at least one of said plurality 
of inking rollers, sheet feeding means for feeding 
sheets of prindng stock into the printing press from a 
stack of printing stock, the stack having a top for 
supplying sheets therefrom, a rubber blanket cylinder 
having a rubber blanket disposed thereabout for receiv- 
ing an ink impression from the plate cylinder, a sheet 
drum for receiving sheets being fed for printing the ink 
impression of the rubber blanket onto the sheets, and 
sheet delivery apparatus for receiving printed sheets 
and stacking the printed sheets; 

means for controlling air flow of the sheet feeding means, 
the sheet feeding means having means for providing 
input air thereinto and means for removal of exhaust air 
therefrom, said means for controlling comprising: 
valve means for controlling air flow through said means 
for providing input air and said means for removal of 
exhaust air; 
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said valve means comprising: 

a fint valve portion for controlling flow of air 
through said means for providing input air, said 
first valve portion having at least an open con- 
figuration for passage of air therethrough and a 
closed configuration for blocking passage of air 
therethrough; 

a second valve portion for controlling flow of air 
through said means for removal of exhaust air, 
said second valve portion having at least an open 
configuration for passage of air therethrough and 
a closed configuration for passage of air there- 
through; 

at least one solid element connecting at lease a 
portion of said fint valve portion to at least a 
portion of said second valve portion for substan- 
tially simultaneously moving both of said at least 
a portion of said first valve portion and said at least 
a portion of said second valve portion between at 
least the open conflguration and tiie closed con- 
figuration; 

single operating means for operating all of said at 
least a portion of said first valve portion, said at 
least a pxntion of said second valve portion and 
said at least one solid element substantially simul- 
taneously to substantially simultaneously open 
both said first and second valve portion and sub- 
stantially simultaneously close said first and sec- 
ond valve portion; and 

means for operating said first valve portion substan- 
tially independentiy of said second valve portion 
for varying an amount of air flowing through said 
first valve portion substantially independently of 
the amount of air flowing through said second 
valve portion. 

12. The means for controlling according to claim 11, 
wherein said valve means comprises: 
a valve housing having first and second openings for 
defining a first air passage of said means for providing 
input air, and third and fourth operungs for defining a 
second air passage of said means for removal of 
exhaust air, 

a valve body for being disposed in said valve housing, 
said valve body comprising a first connecting passage 
for connecting said first and second openings, and a 
second connecting passage for connecting said third 
and fourth openings; 
said first valve portion comprises said first and second 

openings and said first connecting passage; 
said second valve portion comprises said third and fourth 

openings and said second connecting passage; 
said single operating means being for moving said valve 
body within said valve bousing to: 
move said fint connecting passage into at least partial 
alignment with said first and second openings to at 
least partially open said first air passage, and to 
substantially simultaneously move said second con- 
necting passage into at least partial alignment with 
said third and fourth openings to at least partially 
open said second air passage; and 
move said first connecting passage substantially out of 
alignment with said first and second openings to at 
least substantially close said first air passage, and to 
substantially simultaneously move said second con- 
necting passage substantially out of alignment with 
said third and fourth openings to at least substantially 
close said second air passage. 
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13. The means for coctrolling accordiog to claim 11, 
whciein: 

said valve housing has an exterior and defines a longitu- 
dinal axis; 

said valve housing comprises a bore along said longitu- 
dinal axis; 

said firstf second, third and fourth openings being dis- 
posed through said housing said exterior to said 
bote; 10 

said valve body comprises a cylindrical body for being 
movably disposed within said bore; 

said first and second connecting passages respectively 
comprise first and second bores within said cylindrical 
body; and 

said means for operating comprises means for moving 
said cylindrical body within said bore to at least par- 
tially open and at least substantially close said first and 
second air passages. 

14. The means for controlling according to claim 13, 
wherein: 

said means for operating comprises first means for oper- 
ating, and said first means for operating comprises one 
of: 25 
means for rotating said cylindrical body within said 
bore; and 

means for axially displacing said cylindrical body 
along ±e longitudinal axis of said bore. 

15. The means for controlling according to claim 14, 30 
wherein: 

said cylindrical body defines a longitudinal axis, and said 

cylindrical body comprises: 

a first body portion comprising said first coimecting 
passage; 3S 

a second body portion comprising said second connect- 
ing passage, said first body ponion being axially 
disposed with respect to said second body portion 
along said longitudinal axis of said cylindrical body; 

said at least one solid element comprises means for 40 
rotaiably connecting said first body portion to said 
second body portion for relative rotational move- 
ment between said first body portion and said second 
body portion; 

said first means for operating comprises means for axially 
displacing said cyUndrical body within said bore; 

said valve means further comprises means for inhibiting 
rotation of said second body portion; and 

said means for operating said first valve portion substan- 
tially independendy of said second valve portion for 
varying an amount of air fiowing through said first air 
passage substantially independendy of air flowing 
through said second air passage comprises second 
means for operating, said second means for operating 
comprises means for rotating said first body portion 
relative to said second body portion to move said first 
connecting passage relative to said first and second 
opemngs to vary an opening amount of said first air 
passage. 

16. The means for controlling according to claim 15, 
wherein: 

said valve means further comprise means for axially 
positioning said cylindrical body with respect to said 
fint means for operating to partially open said first air £5 
passage with said second air passage closed: 

said first and second connecting passages are each dis- 



posed substantially diametrically through said cylindri- 
cal body; 

said fint and second openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said third and fourth openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said means for rotatably connecting comprises bolt means 
extending &om one of said fint body portion and said 
second body portion end a threaded opening on the 
other of said first body portion and said second body 
portion to receive said bolt means therein; 

said means for inhibiting rotation comprises pin means 
extending from one of said housing and said second 
body portion and slot means in the other of said housing 
and said second body portion for receiving said pin 
means therein; 

said first means for, operating comprises a pneumatic 
cylinder, and 

said second means for operating comprises a motor, said 
motor having a rotatable shaft, and said rotatable shaft 
additionally comprising a transmission for transmitting 
rotational nwvement to said first body portion. 

17. The means for controlling according to claim 16, 
wherein: 

said pneumatic cylinder comprises a piston rod extending 

therefrom, said ptteumatic cylioder and said piston rod 

defining a longitudinal axis; 
said longitudinal axis of said pneumatic cylinder being 

disposed in alignment with said longitudinal axis of 

said cylindrical body; 
said piston rod having a fiirst end disposed away from said 

pneumatic cylisden 
said second body portion comprises a threaded member 

extending therefrom towards said pneumatic cylinder, 
said first end of said piston rod comprises a threaded nut 

for engaging said threaded member of said second body 

portion for moving said second body portion during 

moving of said pneumatic cylinder; 
said means for axially positioning said cylindrical body 

with respect to said first means for operating comprises 

said threaded nut and said threaded member, whereby 

rotation of said threaded nut axially displaces said 

threaded member, 
said second means for operating ftirther comprises a 

potentiometer driven by said rotatable shaft of said 

motor for measuring rotational movement of said 

motor; 

said rotatable shaft fiirthef comprising a handwheel for 

manually turning said rotatable shaft; 
said transmission comprising a first gear disposed on said 

rotatable shafU and a second gear disposed on said first 

body portion and meshing with said first gear, 
said second gear being non-rotatably connected to said 

first body portion for movement of said first body 

portion with movement of said second gear; and 
said means for inputting air additionaUy comprises an air 

bypass for bypassing air around said valve means when 

said first air passage is dosed; and 
said air bypass comprises an additional valve means for 

adjusting an amount of air bypassing said valve means. 

18. The means for controlling according to claim 14, 
wherein; 
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said cylindrical body defines a longitudinal axis, and said 
cylindrical body comprises: 

a one-piece integral member comprising both said fint 
connecdng passage, and said second connecting pas- 
sage, said 

at least one solid element comprises said one-piece 
integral member; 

said first means for operating comprises means for rotat- 
ing said cylindrical body witbin said bore; and 

said nteans for operating said first valve portion substan- 
tially independently of said second valve portion for 
varying an amount of air flowing through said first air 
passage substantially independendy of air flowing 
through said second air passage comprises second 
means for operadng, said second means for operating 
comprises means for axially displacing said cylindrical 
body to move said first coimeccing passage relative to 
said first and second openings to vary an opening 
amount of said first air passage. 

19. The means for controlling according to claim 18, 
wherein: 

said first and second connecting passages are each dis- 
posed substantially diametrically through said cylindri- 
cal body and said first and second connecting passages 
are disposed spaced apart axially along said cylindrical 
body; 

said first and second openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said third and fourth openings are disposed substantially 
. diametrically with respea to one another on said hous- 
ing; 

said first means for operating comprises a motor, said 
motor having a rotatable shaft, and said rotatable shaft 
additionally comprising a transmission for transmitting 
rotational movement to said first body portion; and 

said second means for operating comprises a pneumatic 
cylinder. 

20. The means for controlling according to claim 19, 
wherein: 

said third and fourth openings comprise oblong slots, the 
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oblong slots having a longitudinal dimension, and the 
longimdinal dimension being disposed parallel to the 
longitudinal axis of said housing, said oblong slots 
being configured for maintaining said second air pas- 
sage substantially open during axial movement of said 
cylindrical body to adjust air flow through said first air 
passage; 

said pneumatic cylinder comprises a piston rod extending 
therefrom, said pneumatic cylinder and said piston rod 
defining a longimdinal axis; 

said longimdinal axis of said pneumatic cylinder being 
disposed in alignment with said longimdinal axis of 
said cylindrical body; 

said piston rod having a fh^t end disposed away from said 
pneumatic cylinder; 

said first end of said piston rod comprises means for 
engaging said cylindrical body for moving said cylin- 
drical body during moving of said pneumatic cylinder; 

said first means for operating further comprises a poten- 
tiometer driven by said rotatable shaft of said motor for 
measuring rotational movement of said motor, 

said printing press further comprises et least one remote 
control panel for operating said first and second means 
for operating and monitoring said potentiometer; 

said rotatable shaft further comprising a handwheel for 
manually mming said rotatable shaft; 

said transmission comprises a first gear disposed on said 
rotatable shaft, and a second gear disposed on said first 
body portion, said second gear mesfadng with said first 
gear, 

said second gear being non-rotatably connected to said 

cylindrical body for moving said first body portion 

during moving of said second gear; 
said means for inputting air additionally comprises an air 

bypass for bypassing air around said valve means when 

said first air passage is closed; arid 
said air bypass comprises an additional valve means for 

adjusting an amount of air bypassing said valve means. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF TEXAS 
DALLAS DIVISION 



PRINTING RESEARCH, INC. 
HOWARD W. DEMOORE and 
RONALD M. RENDLEMAN, 

PlaintifTs, 

V. 

WILLIAMSON PRINTING 
CORPORATION, BILL L. DAVIS and 
JESSE S. WILLIAMSON, 

Defendants. 

EXPERT REPORT OF RAYMOND 
J. PRINCE UNDER FEDERAL RULE 26U)(2)m 

1 . I make this report based upon my knowledge as to the factual matters set forth below 
;V and upon my own opinions as to matters set forth as such. This report relates to litigation between 
f - the above referenced parties. My involvement is as a "technical expert" on lithographic and 
^ flexographic processes, presses and components thereof and trends in the printing arts; plus 
^'retraction devices therefor. For consulting work I charge $l,350/day ($168.75/hr), including trial 
^ plus expenses. If called as a witness in this case, I would testify as follows: 

L 

MY EDUCATION AND WORK EXPERIENCE 

2. Reference is made to a detailed resume of my education and work experience, etc. 
current to the date of this report, and is presented herein in its entirety as an attachment, my 
curriculum vitae. Exhibit "A" hereto. I am senior technical consultant in the Technical Services 
Group at the Graphic Arts Technical Foundation (GATF) in Pittsburgh, Pennsylvania. I 
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presently consult with about thirty (30) companies, of which Williamson Printing Corporation 
("WPC") is one. I travel extensively throughout North America to consult with my chents, who 
are generally commercial printers, packaging printers, label printers, magazine printers, wine 
label printers, and book printers. I teach printing courses for GATF and for Rochester Institute of 
Technology, as well as for Printing Industries of America ("PIA") affiliates and for most of the 
graphic arts trade shows. 

3 . I received an Associates degree and a Bachelor of Science degree from Rochester 
Institute of Technology in 1963 and 1965, respectively. I received a Masters of Science in 
Printing Management from South Dakota State University in 1966. I have won a number of 
Imedals, including a medal this year from the National Association for Printing Leadership 
X"NAPL") - the Soderstrom Medal for Lifetime Achievement Award. I have also won in 1992 
ifrom NAPL the Craftsman of the Year Award, 1994 from GATF, the Industry Education Award, 
and in 1998 the Technical Association for the Graphic Arts ("TAGA") Honors Award for 

-Lifetime Achievement. 

4. I have written a number of articles and books, set forth in Exhibit "B" hereto. 

5 . I have not consulted in any other Utigation in the past five years. 

6. I have been asked the following questions: 

(a) What was the state of the art as of mid-1992 to mid-1994 with respect to 
the use of flexography in lithographic presses? 

(b) What was the state of the art from May 1992 - June 1994 with respect to 

(1) Retractable coaters? 

(2) Anilox rollers? 




(3) Chambered doctors? 

(c) Did WPC provide sufficient information to PRI in mid June, 1994 (Baker, 
Baker Supp., Bird, Bird SuppL, Bird 2d Suppl. Declarations) for a person of ordinary skill in the 
art of making auxiUary printing equipment to make an interstation flexo unit for use in the 
flexo/litho process of the '363 patent? If not, was it sufficient by the end of 1994 after 
transmission of additional information to Bird (See Bird Suppl Dec!., 3-5)? 

(d) W^ith respect to PRI's developmental drawings of Interstation printer/coater 

options 

(1) linear rack back (disclosed in their drawing of 12/5/94), and 
:;: (2) cantilevered device (12/5/94 and 12/30/94) 

were these drawings, alone, sufficient to teach one of ordinary skill at that time of the '363 
^ ^ process? If not, did any of the December PRI drawings do so, alone or in combination? 
C (e) Does application Serial No. 08/435,798, as filed, enable one of ordinary 

: skill to practice the '363 process? 

(f) Did Bill Davis and Jesse Williamson have a conception in June 1992 - 

il which I understand is a concept so complete and well defined that it could be reduced to practice 
when told to one of ordinary skill in the art and without undue experimentation? 

(g) Did the concept of Davis and Williamson as described by them to Bowyer 
in 1992 and subsequently to Baker and Bird in 1994 embrace the retractable flexo unit shown in 
Fig. 2 of the '363 patent? 
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(h) Was the flexographic/lithograhic process described in the '363 patent an 
advance in the art? A significant advance? What is the relationship between the WIMS '976 
patent ("WIMS I") and the '363 process ("WIMS II'O? 

(i) Do any of the claims of Serial No. 08/435,798 as originally filed, cover 
Davis and Williamson's process? 

(j) Do any of the claims of Serial No. 08/435,798 as origmally filed, cover the 
device of Fig. 2 of the '363 patent? 

(k) Do any of the claims of Serial No. 08/435,798 as those claims exist now 
before the PTO cover the Davis and Williamson process? 

(1) . Do any of the pending claims of Serial No, 08/435,798 cover the apparatus 



=^ of Fig. 2? If so, are those claims within the prior art? 

t (m) Was the EZI device actually installed at WilUamson an advance in the art? 

5 (n) Is the subject matter of any of the allowed claims of Serial No. 08/435,798 



C^^beyond the level of skill in the art as of May 1995? 



(o) 



Has WPC won any awards in the printing arts for creativity? 



(P) 



How does WPC rank in technology in the printing arts versus other 



printers? 



(q) 



What is Printing Research, Inc.'s ("PRI") reputation in the industry? 



(r) 



Has PRI won any awards? 



(s) 



How does PRI rank in technology in research and development versus 



other printing research institutions? 
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(t) Are any of the claims of U.S. Patents 5,960,713 and 6,116,158 supported 
by the disclosure in Serial No. 08/435/798? 

7. In reaching the conclusions set forth herein, I have reviewed: 



Bucket Descriptions 
A PRI's Drawings; 

B U.S. Patent No. 5,370,976 to WiUiamson, et al.; U.S. 
Patent No. 5,630,363 to Davis, et al.; 

C U.S. Patent No. 5,638,752 to Hartung, et al. and 
5,476,042 to Ehrhard et al.; 

D Declarations - master List (all declarations submitted in 
reissue application, including those of reissue applicants 
and Ray Prince, and third party witnesses Baker, Bird, 
Gamer and Brown, etc.); 

E Paper submitted October 13, 2000 to PTO entitled 

REISSUE APPLICANTS FIRST SUBMISSION OF 
DEPOSITION TESTIMONY AND SUBMISSION OF 
SUPPLEMENTAL DECLARATION, including 
Depositions of Baker, Bird, Brown and Gamer and 
exhibits and recent (October 5, 2000) Supplemental 
Declarations of Baker and Bird; and recently submitted 
expert reports of Pravel and Professor Mott; 

F Pleadings by the parties in this case, including proposed 
counterclaims of Defendants; 

G . Plaintiffs' and Defendants' responses to interrogatories, 
requests for admissions and document requests; 

H The expert reports of Pravel and Professor Mott as 
tabbed in"E" above; 

I Various copies of Serial No. 08/435,798, as filed May 5, 
1995 and a counterpart EP074I025(A3); 

J U.S. Patent No. 5,598,777, U.S. Patent No. 5,651,777, 
U.S. Patent No. 5,960,713 (Ray Prince studied this in 
detail and testified about the '713 in the PTO); U.S. 
Patent No. 6,116,158; 

K Original Reissue Application as filed 5-20-99, including 
original cut-up specification and proposed claims; 



Bates Nos. 

Various 

PRI01055-PRI01062, 
W000010-W000017 

W012899-W012913 
W012914.W013389 



W013390-W014323 



W014325-W014398 
W014399-W014496 
W014497-W014526 



W01349-W01409; 
W014527-W014595 

W014596-W014699 



W014701-W014768 
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Bucket Descriptions 

L PTO Protest of DeMoore, et al., in PTO reissue, 
September 1999; 

M First Office Action in PTO reissue mailed February 9, 
2000; 

N Amended and Cut-up Specification and Reissue 

Applicants' Position on Patentability with Attached 
Declarations of Baker, Bird, Brown, Bird supplemmt, 
and Gamer filed April 7, 2000; 

0 Supplemental amendment filed July 7, 2000 in the 
reissue application; 

P First supplemental statement of prior art and other 

information filed May 20, 1999 (original set of prior art); 

Q Second supplemental statement of prior art and other 
information filed July 17, 2000 (art not previously 
included and mentioned in Item "N" above and abroad 
and in Serial No. 08/435,798; 

R Third supplemental statement of prior art and other 

information filed September 26, 2000 (the Hartung, et ai. 
patent Item "C" above and Declaration including Ray 
Prince's Third Supplemaital Declaration); 

S Fourth supplemental statement of prior art and other 
information filed September 29, 2000 (including 
Canadian brochure and Ray Prince*s Fourth 
Supplemental Declaration); 

T Deposition of Bill Davis (not concluded); 



U Deposition of Ron Rendleman (not concluded); 



V Deposition of Jesse Williamson (not concluded); 



W Deposition of Howard DeMoore (not concluded); 



Bates Nos. 
W014769-W014771 

W014772-W014786 

W014787-W015270 



W015271-W015475 
W015476-W015801 
W015802-W016603 



W016604-W016616 



W016617-W017040 



W017041-W017230and 
exhibits of other 
numbered series 

W017231-W017552and 
exhibits of other 
numbered series 

W017553-W017775 and 
exhibits of other 
numbered series 

W017776-W018097 and 
exhibits of other 
numbered series 
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Bucket Descriptions Bates Nos. 

X File History EP 620,115 (counterpart to U.S. Patent W018098-W018865 
5,638,752) and English translations of European 
applications; KVA Opposition and decision and prior art 
K 1 -K7 cited by Opponents 

Y Prior Artto Exhibit 2 WO 18867-WO 19721 

Z Selected portions of File History, U.S. Patent 5,960,713 W02038-W02663 

AA File Histoiy, Serial No. 08/435,798 W01670.W02034 

8. With respect to the questions in paragraph 6, 1 have the following responses: 

(a) As of niid-1992, the industry had Uttle, if any, use of flexography in lithographic 
presses. The Hthographic and flexographic printing processes were generally not used together at that 
time, and were performed by different tradesmen on radically different types of machinery. I recall 
MAN-Roland introduced its 700 series having a coater end-of-press in September 1993 at the IPEX 

: Exhibition at Manchester, England. By mid-1994, Heidelberg Drucksmaschusen A.G, started 
experiments in Germany with the construction of press with an end-of-press anilox roller. In this time 
frame, rapid advancements were being made in the resolution of flexographic plates and printing, but still 
the flexographic and lithographic arts were operated by different tradesmen. The first marriages of 
flexographic to lithographic with respect to lithographic presses were strictiy end-of-press applications. 
Flexographic plate technology (resolution and stability of a small dot) was improving from mid- 1992 to 
mid-1994. 

(b) Retractable coaters in this time period were used primarily in the folding carton 
industry to apply water-based protective coating. The primary reasons for a retractable coater were that 
tower coaters were expensive, and generally not available. A tower coater at this time, as a practical 
matter, could not be retrofit to an existing press. Auxiliary coaters were made for a particular model of a 
press of a known manufacturer, and varied in at least seven know designs, of which a great number of 
patents and brochures existed in the early 1990s. A number of vendors existed in the United States 




making auxiliary retractable coaters: Dahlgren, Rapidac, Epic, Oxy-Dry and others. Perhaps as many as 
five hundred or more of auxiliary retractable machines existed in the United States. Dahlgren was the 
leader in the field. There was a controversy in the industry with respect to how to best coat a water- 
based or UV-based coating. Both anilox and smooth roller systems existed side-by-side. For water- 
based coatings in the folding carton industry, the roller of choice was anilox due to consistency of 
volume. In the commercial printing industry, the system of choice was the smooth roller to provide very 
high gloss. The chambered doctor came about and had been used in non-press applications for the 
primary reason of consistency in coating weight. After WPC had achieved its proprietary '976 WIMS 
technology, it was feced with a problem of getting a large pigment particle size to the sheet of paper. 
From his 37 C.F.R. §1.131 declaration (executed June 3, 2000, W012997-13005), and his subsequent 
^.declaration signed September 22, 2000 (W013263-13279), I understand Jesse Williamson, while in 

- Germany in late May 1992, thought about using flexography with a chambered doctor blade for the sole 
purpose of applying a thick, consistent coating ink to a printing plate. Use of the chambered doctor blade 
was a viable way to apply a thick consistent pigmented coating. Dahlgren had started to use it in its end- 
of-press auxiliary coaters, principally using the DiRico patented technology. I have participated as an 
expert in the reissue application to U.S. Patent 5,630,363, Serial No. 09/3 15,796, and agree with Davis 

^' .and Williamson's comments about the prior art in their Reissue Applicants' Memorandum Concerning the 

- Prior Art and Position of Patentability (W014812E-AA) filed on April 7, 2000. Reissue Applicants' 
Second Supplemental Statement of Prior Art and Other Information (W015802-16603) provides a fairly 
comprehensive list of the prior art, both patent and industry literature. There were a variety of prior art 
auxiliary systems used as of mid-1994: inclined, horizontal, vertical, transverse, ferris, four-bar and 
combined (Note also prior art binders (W018866-19721)). In my opinion, as of 1994 DiRico, Bird, 
Dahlgren, Satterwhite, were leaders in the auxiliary equipment art. 
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(c) The answer to this question is a resounding ^es. The information of going "up 
front", why it was important to WPC do so, and the various possibilities of accomplishing same and the 
preferred way Davis and WiUiamson wanted their process accomplished was transmitted on June 12, 
1994 to a trained salesman - Baker (W01325 1-13255) - having a background in printing since his 
formative years and a degree in printing according to his deposition testimony. I cannot imagine how 
Jesse WiUiamson and Bill Davis could have been more explicit. They provided the reasons for doing 
their process and a roadmap of how it was to be accomplished. It is my opinion that, armed with this 
information, any one of a number of U.S. auxiliary retractable equipment manufacturers could have built 
the unit in 1 994-5, needing only the model of the press and taking dimensions. Baker clearly understood 
what was needed and desired. He told Bird (declaration, W013256-13262), Given the information. Bird 
could deliver the client's wishes to DeMoore, and he testified he did so on June 15, 1994 (W013246 at 
13247), Bird was told additional process details starting on August 18, 1994 in a series of meetings 
ffl3-4 of Bird Supplemental Declaration, W013193-W013245). There is no doubt in my mind - and it is 
my opinion — that Dahlgren, Epic or Rapidac could have come up with the blueprints and fabricated the 

. appropriate auxiliary equipment in 120, if not 90, days, and at that time (mid to late 1994), under $75,000 
= each for three units. Installation would be done in a time frame of less than a week. It is clear from his 

declaration and deposition testimony that Brown of Heidelberg understood what was needed, and started 

helping Davis investigate plate making equipment. 

(d) I have looked at bucket "A", the PRI drawings. The early December 1994 
drawings do not clearly specify an anilox roller or the application of flexographic inks, nor do they even 
specify the ability to do a spot coating to the blanket. One skilled in the art in December- January 1994 
might have presumed that the drawings pertained to a flood coater. Many of the drawings show contact 
of the contemplated auxiliary unit to the plate cylinder, with no detailed description of what the anilox 
roller would comprise. Even the drawings in February 1995 show coaters at the last unit or the last 



coating tower in end-of-press applications, with no detail as to the type of special anilox rollers to engage 
the plate cylinder. Left out of these February 1995 drawings is the drying unit between the two towers. 
The drawings provided by PRI do not disclose the DavisAVilhamson *363 process, A number of 
drawings apparently show in handwriting comments that Rendleman or DeMoore gave their lawyers 
since the beginning of this lawsuit. I have visited WPC and studied the PRI auxihary equipment actually 
installed at WPC. I would be hard-pressed to see how one of ordinary skill could build and install any of 
these auxihary pieces from the December 1994 - March 1995 drawings, as the equipment actually exists. 

(e) I studied Serial No. 08/435,798 during the prosecution of the reissue to U.S. 
Patent 5,630,363 and incorporated my comments in paragraph 1 1 to my Supplemental Declaration signed 
March 15, 2000. Serial No. 08/435,798 did not at that time enable one of ordinary skill in the art to make 

; a workable device consistent with the teaching of the 798 application, let alone enable one to practice the 
'363 process. The teachings are confusing because the applicants are trying to teach too many things. 
There are too many options. The options to the plate and the "double bump" are not credible. Why 
[ would someone want to contact the plate cylinder? More research woxild have had to be taught on the 
. "resilient anilox roller" and the relative advantages of the "double bump" concept. The first interstation 
: ferris wheel devices made by PRI which were sold to WPC only contacted the blanket cylinder. It is my 
opinion that one of ordinary skill in the art reading the PRI application on May 4, 1995 would have been 
greatly confused by it. The 798 application does not teach the apparati on the WPC presses. 

(f) The answer is yes. Minor experimentation was needed, but not undue. I have 
read the Joint Declaration (1) Under 37 C.F.R. § 1 . 13 1 and (2) Pertaining to Derivation by DeMoore and 
Printing Research, hic. of Reissue Apphcants' Invention (W012997-13047 and Exhibits), Declaration of 
Jesse Speight Williamson (WO 13262-13279), Declaration of Harry Bowyer (WO 13287-1331 1) and 
Declaration of Gary Doughty (W0133 12-13328). One of ordinary skill in coating technology and 

i 

printing technology working for a manufacturer of equipment that specializes in coaters as well as press 
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auxiliary equipment would have been able to reduce the Davis/Williamson concept to practice (see US, 
Williamson Declaration at W013265). I note also K4 of the Bowyer Declaration (W013288), which 
indicates Bowyer understood what Williamson and Davis meant by the three options of performing the 
Davis/Williamson process. 

(g) The 363 patent Fig. 2 embraces a retractable auxiliary unit having an anilox 
roller and a chambered doctor. The particular geometry - the "ferris wheel" concept - was one of several 
different geometries ah-eady known in the art. Such a geometry is not material to the operation of the 
'363 process. 

(h) The method disclosed in the '363 patent was most assuredly an important 
advance in the art - the answer is a resounding yes. It allowed for a larger pigment size to be placed on 

^"jjthe substrate, thereby increasing brilliance. I believe U.S. Patent No. 5,370,976 ("'976") WIMS I teaches 
the process of producing integrated metallic separations in detail and the process of printing with them. 
The DavisAVilliamson '363 patent teaches an improvement to that process - the use of flexography 
IJinstead of lithography for the printing of gold and silver. Absent a prior knowledge of WIMS I ('976), 
1 there would be little or no reason for one skilled in the art to try the process disclosed in the '363 patent. 
^= The advance in brilliance of depositing gold and silvers is equally matched by the in-line continuous 
V process advance, which made the process of the '363 patent much more economical than a process 
? requiring two or more passes. 

(i) The answer is no. Only claims 24-34 are method claims. Claims 24 and 30 are 
the only independent method claims. Claim 24 pertains to spot coating and does not require the 
application of flexographic inks - literally any ink could be used. Use of an anilox roller is not 
mentioned. Claim 30 is not the'363 process: in a two-stage press, one takes a printing plate and one 
performs spot printing. There is no requirement of using the flexographic inks. There is no requirement 
of using an anilox roller. 
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(j) In my opinion, if at all, perhaps Claim 17 can relate to '363 Fig. 2, although 
many necessary appropriate limitations are missing, e.g., flexographic inks, and an anilox roller for 
application of flexogr^hic inks. 

(k) I have read the prosecution through the summer of 2000 for Serial No. 
08/435,798. Exhibit C hereto contains what is represented to me as the pending claims, including 5 
allowed claims. The answer to the question is no. There are no process claims. 

(1) Possibly Claim 17, if at all. Claim 1 is a "double bump" apparatus - not Fig. 2 of 
the '363 patent. For Claims 12 and 13, 1 do not read "plate or blanket" as pertaining to Fig. 2, and many 
of the additional critical limitations are missing. Claim 17 is "loose" and has many critical limitations 
missing. Limitations involving flexographic inks and an anilox roller are missing. There are some 
clerical errors in this claim as pending. I am giving PRI the benefit of the doubt. 

(m) The '363 process is an advance. Apart fi-om the process, the unit from my 
, observation does have some smart features - it does not intrude on the basic Heidelberg press. On the 

other hand, it is my opinion it is an version (i.e., first generation) and needs a larger diameter anilox 

roller. The units at WPC have had "bouncing" problems. The ferris wheel concept - which is old in the 
art - is a good concept, but the execution of Davis and Williamson's design by PRI should be improved. 
I observed the PRI auxiliary equipment at WPC, and it utilized parts all existing as of 1994. 

(n) The answer is no. Allowed claims 6 and 9 have extra features, all of which are 
in the prior art and were obvious to employ: e.g., power actuators, bell cranks, cleavis plates, doctor 
blades. Reference to options such as "plate or blanket" limitation is inoperable as taught in the 
specification. Claim 1 8 has a "double cradle" limitation and is drawn to an inoperably described 
embodiment ("double bump"). Claim 19 describes a tower coater adaption of an end-of-press auxiliary 
imit. Claim 21 has the same "end-of-press" tower coater at Claim 19. None of the five allowed claims 



-12- 



describe Fig. 2 of the '363 patent. The bulk of the rejected claims were rejected on Bird taken in view of 
Sarda. That rejection is proper. Other references could have been substituted for each of Bird and Sarda. 

(o) Awards are given for the printing of individual pieces. WPC has hundreds, if not 
a thousand awards for individual pieces for print quality and visual appeal, both at the local and national 
level. For the last three years, WPC has been rated as number one in this country. They have halls lined 
with prizes. 

(p) WPC is, in my opinion, one of the very top (top 10) of leading commercial 
printers in the United States, The equipment in pre-press and press is state-of-the-art. 

(q) Printing Research has a good reputation due to its Super Blue™" and BacVac™ 
products. It is a reputation of vigorously defending its patent position. 

(r) Printing Research has won one - and only one award from GATF (Intertech 
Award) - in the mid-1980s for its SuperBlue technology. 

(s) In the perception of the printing industry, PRI ranks below each of Dahlgren and 
' Epic in the auxiliary coater market. They have a better reputation in IR drying than UV drying. To this 
day, PRI is really known as a "one-horse" shop - its SuperBlue product. I have reviewed the patents 
; assigned to PRI (W002867-W03583). Very few of these patents appear to me to be conmiercial. U.S. 
Pat. 4,402,267 was the "SuperBlue" patent, U,S. Pat. 4,691,267 also perhaps pertains to "SuperBlue". 
U.S. Pat. 5,127,329 pertains to the "BacVac" as perhaps do some of the downstream U.S. Pats. 
5,133,255; 5,205,217; 5,243,909; 5,419,254 and 5,488,905, which are all related applications, U.S. Pat 
5,335,596 perhaps pertains to a commercial chambered doctor. U.S. Pat. 5,425,809 may be commercial. 
U.S. Pat. 5,5 1 1,480 is the "SuperBlue 11" patent U.S. Pats. 5,603,264; 6,073,556; and 6,1 19,597 are 
other "SuperBlue 11" patents and may be pertinent. U.S. Pat. 5,966,836 may pertain to a commercial IR 
dryer, as does U.S. Pat. 6,088,93 1 . Most of the patents appear to be "paper patents". Apart from 
"SuperBlue" and "BacVac", DeMoore does not have a reputation in the industry as a major inventor. 
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(t) None of the claims of DeMoore, et al. U.S. Pats. 5,960,713 and 6,116,158 have 
any support in Ser. No. 08/435,798. Note my Second Supplemental Declaration of Raymond J. Prince 
executed June 29, 2000, 118-14 concerning the 713 patent. The '158 patent claims have largely the same 
problems, 

9. The opinions given herein are based solely on the testimony and other docxmients listed 
in paragraph 7 above, and the undersigned reserves the right to change, to alter, or to enhance his 
testimony upon the review of additional testimony or other documents. 




Raymond'^. PriWe 
Dated: November 15, 2000 
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I hereby certify that the foregoing Expert Report of Raymond J. Prince under Federal 
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William D. Harris, Jr. 
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2200 Ross Ave., Suite 2200 
Dallas, Texas 75201 
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Cozen and O'Connor 
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Dallas, Texas 75201 
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